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Better Performance... 11 
Increased Capacities... ea 












Longer Life... 


Want to cut measurement costs and increase 
revenue? Then look into modern tin meters 
as built by Rockwell. You'll find they have 
a host of exclusive design advances and 
mechanical improvements. These features 
give you better meter service, greater ca- 
pacity, longer meter life. Performance-wise 
and dollar-wise Rockwell meters are your 
best tin meter buy. Bulletin 1020 will tell 
you why. Write for it today. 
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Pair them for Profit 













go Rockwell lt the way/ 


These two groups of Rockwell products are 
easing the burdens of gas distribution for many 
an operator. Their engineered durability and 
sustained precision have been proven for many 
years. Their plus valves lie in service economies. 

Consider Rockwell balanced valve regulaters. 
They are adaptable—can quickly be re-sized 
to meet changing conditions by simply re- 
placing the valve assembly through a hand hole 


while the regulator body remains in the line. 

Rockwell meter internal assemblies lift from 
the bowl type body asa unit. The assembly can be 
replaced in the same meter body with a new or 
rebuilt duplicate that has been shop calibrated 
for accuracy . . . without further adjustment. 

For service satisfaction and low cost main- 
tenance ease, go Rockwell all the way. Write 
for bulletins. 
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Just the size for 
your smaller City Gate 
Stations and District 


Regulator Stations 


And like the larger Blaw-Knox 
Electroil Fogger, this new model is 
a safe, explosion-proof, shop-assem- 
bled unit which solves many natural 
gas distribution problems. The Port- 
able Fogger produces a stable oil fog 
in the gas stream . . . safely, automat- 
ically and with minimum attendance 
or supervision. Being a shop-assem- 
bled unit it is ready to be connected 
“‘as is” to gas and electric power lines 
quickly and easily. For comprehen- 
sive data — 

Write for Bulletin No. 2353. 


1. Simple to install. 
2. Easy to operate. 


3. Temperature control is completely 
safe and automatic. 


4. Electrical equipment is 
explosion-proof. 


5. It will produce a stabilized fog. 
6. Wet down existing dust deposits. 
7. Moisten leather diaphragm. 


8. It coats inside of pipe with a 
protective oil film. 


REAR VIEW 


GAS EQUIPMENT DEPARTMENT 


BLAW-KNOX DIVISION 


OF BLAW-KNOX COMPANY 


2061 FARMERS BANK BUILDING 
PITTSBURGH 22, PA. 
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Another Example 
of 
Lfficie nt Power 


at Lower Cost 


continental stations. 








While the huge Transcontinental Line 
was still in the initial planning stage, 
news broke of a Cooper-Bessemer 
compressor engine development al- 
most too good to be true. It was 
the now well-proved GMW — not 
only the most powerful, most com- 
pact “angle” compressor engine ever 
built, but utilizing fully the new 
Cooper-Bessemer high compression 
development, permitting fuel econ- 
omies never before attained. 

Fish Engineering Corp., responsible 
for the design, engineering and con- 
struction of the line, was quick to 
see that GMW’s could save Trans- 
continental hundreds of thousands 


Cooper-Bessemer 


This line-up of modern GMW’'s is duplicated in all of the Cooper-Bessemer-powered Trans- 


In addition, 7 of the stations are each equipped with 3 JS-5, 375 hp 
gas engines driving generators for all electric power needs. 








» GMWs..."cutting corners” on the 
1,840-mile Transcontinental line 


of dollars in installation, housing. 


cooling and piping costs and fuel 
consumption. 


Today, as indicated on the system 
map, Transcontinental has 43 GMW’s, 
totaling 107,500 horsepower, divided 
between 9 of the line’s stations. These 
modern, dependable units are more 
than living up to expectations, just as 
they are on other important lines. 


If your plans call for compressor 
horsepower, be sure to check on the 
latest Cooper-Bessemer V-angle de- 
velopments. These units, GMW’s. 
GMV's and GMxX’s are built in a 
complete range from 220 to 3000 bhp. 
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op Other Stations 
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This 


We are proud and almost a little nonplussed to be 
able to state that the 1951 Edition of American Gas 
Handbook is now in the hands of the printer; that it 
will have more new editorial material and more ad- 
vertising pages than any edition printed in the last 
twenty years; that every paid up domestic subscriber 
to AMERICAN GAS JOURNAL will receive a copy as 
part of his subscription; and that if all goes as it 
should, copies will be in the mail by the end of July. 


month... 


One of the little known ironies of publishing is that 
of receiving a letter from a manufacturer in the morn- 
ing, commending the good old JouRNAL for its rugged 
editorial policy and urging us to give something or 
somebody plain unshirted hell, followed in the after- 
noon by a letter from an agency cancelling three or 
four pages of the same manufacturer’s advertising 
schedule. Luckily we have had our Ivory Tower 
soundproofed so the moans of indignation and cha- 
grin from the business office never get through to 
the editorial ears. 


We have had some pretty glowing testimonials on 
the series, American Gas Fundamentals, and justly 
so we should say, but none that awoke quite the 
warm feeling of gratification evoked by a recent let- 
ter from an eighteen year old who is just rounding 
out his first year of employment with the Brockton 
Gas Light Company. “I have not yet even scratched 
the surface of this fascinating business,” he writes, 
“but I know, with the fine help I get from you and 
the men I work with, I shall find my life work in this 
progressing industry.” Our hat is off, too, to a com- 
pany and to the fellow employees of a lad who can 
arouse in him such a measure of unadulterated enthu- 
siasm for his job. 
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Another Improvement... 


@ STRONG 
@ WEAR RESISTANT 


@ CORROSION RESISTANT 


The American Meter Company 
domestic lIroncase and Tinned 
Steelcase meters are more rug- 
ged, last longer and require 
less service because of the use 
of these new nylon flag arms. 
Lighter in weight and self- 
lubricating, the new parts also 
save brass for critical defense 
production. 


NEW NYLON FLAG ARM 

















Foresighted American Meter 
Company engineers have thus 
taken steps to assure a continu- 
ous meter supply with no sac- 
rifice of quality or performance 
in gas measurement — another 
example of constant product 
improvement to uphold its cen- 
tury old tradition of “Sustained 
Accuracy at Lower Costs.”’ 
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INTERNAL 


Baffles 


TO BURN i 24° DEEP 70,000 BTU 


Your customers will enjoy more comfort 
and lower operating costs when provided 
with a flexible heating system, enabling 
them to have different temperatures in 
the various sections of their homes. 


An inexpensive, yet a highly satisfactory 
Zone Control Installation, can be accom- 
plished by installing two or more Empire 
Floor Furnaces, individually controlled 
with Automatic Temperature Controls. 
Temperatures can then be controlled in 
the zone or section of the home in which 
each furnace is installed. 














World’s largest manufacturers of Floor Furnaces 
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Like a Percheron draft horse 
cast iron pipe is known for strength 


Long life and low maintenance cost of 
mains laid under city streets depend not 
only on effective resistance to corrosion 
but on definite strength factors. The four 
strength factors that pipe must have to 
withstand beam stress, external loads, 
traffic shocks and severe working pres- 
sures, are listed on the page opposite. No 
pipe that is deficient in any of these 





CAST IRON PIPE 


strength factors should ever be laid in 
paved streets of cities, towns or villages. 
Cast iron water and gas mains, laid over a 
century ago, are serving in the streets of 
more than 30 cities in the United States and 
Canada. Such service records prove that 
cast iron pipe not only resists corrosion but 
combines all the strength factors of long 
life with ample margins of safety. 
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in pipe for city streets 


No pipe that is deficient in any of 
the following strength factors should 
ever be laid under paved streets. 


CRUSHING STRENGTH 








The ability of cast iron pipe to withstand external loads imposed by 
heavy fill and unusual traffic loads is proved by the Ring Compression 
Test. Standard 6-inch cast iron pipe withstands a crushing weight of 
more than 14,000 lbs. per foot. 


BEAM STRENGTH 


When cast iron pipe is subjected to beam stress caused by soil settle- 
ment, or disturbance of soil by other utilities, or resting on an obstruc- 
tion, tests prove that standard 6-inch cast iron pipe in 10-foot span 
sustains a load of 15,000 lbs. 


SHOCK STRENGTH 


The toughness of cast iron pipe which enables it to withstand impact 
and traffic shocks, as well as the hazards in handling, is demonstrated 
by the Impact Test. While under hydrostatic pressure and the heavy 
blows from a 50 pound hammer, standard 6-inch cast iron pipe does not 
crack until the hammer is dropped 6 times on the same spot from pro- 
gressively increased heights of 6 inches. 


BURSTING STRENGTH 


In full length bursting tests standard 6-inch cast iron pipe withstands 
more than 2500 lbs. per square inch internal hydrostatic pressure, 
which proves ample ability to resist water-hammer or unusual working 


pressures. (III 


CAST IRON PIPE RESEARCH ASSOCIATION, THOS. F, WOLFE, MANAGING DIRECTOR, 122 SO. MICHIGAN AVE., CHICAGO 3. 


SERVES FOR CENTURIES 
























~ Gelling Season 


al 


ell the Great New Servel 


Hot weather will make warm friends and im- 
portant sales for you this year with the spectac- 
ular newServel. This incomparable refrigerator 
can really make sales history now, when sum- 
mer heat and mechanical refrigerator break- 
downs are making people replacement-minded. 
The new Servel is actually one-third bigger 
inside, yet needs no more space outside. And 
what’s more, Servel’s marvelous, motorless 
freezing system has a 10-full-year warranty! 
The magnificent Royal Tudor is truly the 
= 4 last word in modern refrigeration. Standard 
<— ’ bearer of all eight new Servel models, it has a 
huge 11.5-cu.-ft. capacity ...a separate 2-cu.- 
ft. freezer compartment and a 9 4-cu.-ft. space 
ag tie ee ae . 3 for other foods. Homemakers will be sold by 
~ rer ae ___—s*i “8 its feather-touch Bulldog Latches that click 
SN@lduaawuaaa > @ themselves shut .. . twin Dew-Action Vege- 
.. & table Fresheners, glass-covered for easy visi- 
bility. Quick-Change shelves solve the problem 
of large bulky-food storage. 


With the Royal Tudor and the other seven 
marvelous new Servels, you have a model for 
any size kitchen, any size family. So take ad- 
vantage of the wide-open summer market to 
sell the world’s finest refrigerator—the match- 
less new Servel. For suggestions write Servel, 
Inc., Dept. J-17, Evansville 20, Indiana. 





STAYS SILEN 
Fiscace LAST 
S LONGER 


(he CAS’ Ketigerstor 


ROYAL TUDOR (Model BR-1118) 


8 American Gas Journal, July 195/ 
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Codes and Conduct 


HERE is no official seal of approval for industrial 

gas equipment such as exists for domestic gas 
appliances under joint American Gas Association-- 
American Standards Association approval, commonly 
known as the Blue Star. The reason is that in most in- 
stances industrial gas-fired equipment is designed and 
built for the particular job to be done at the customer’s 
plant, and every major installation has to be tailor-made 
to fit the requirements of the process in which it is to be 
used. It would be an almost impossible task to set up a 
schedule of requirements for every conceivable piece 
of industrial gas equipment. 

Manufacturers and designers of this equipment, 
however, have become increasingly aware of the de- 
sirability of subscribing to and maintaining some rec- 
ognizable and recognized standards. They want to set 
honest and ethical industrial gas practitioners apart 
from, and above, the in and outers who dash in from 
foundry, garage and sheet metal shop to scoop up a 
fast dollar on industrial gas installations, with their 
combustion engineering played strictly by ear. 

To this end the Industrial Gas Equipment Division 
of the Gas Appliance Manufacturers Association has 
recently published a Code of Ethics (see page 22) 
which sets up certain ethical standards of manufacture, 
engineering and selling that all 35 members of that di- 
vision have pledged themselves to adhere to. 

This is a start in the right direction and so far it is 
highly commendable. Whether it ever amounts to any- 
thing will now depend on how the subscribers to the 
code make use of the opportunity that it presents them. 

A code of ethics becomes meaningful only when 
those who are a party to it follow a course of action that 
embraces two major essentials: (1) they must all re- 
solve severally as individual manufacturers that they 
will adhere strictly to its spirit in the conduct of their 
own business; and (2) they must devise and support 
ways and means to keep the existence of the code and 
the names of its subscribers actively before any in- 
dustry or any segment of the public whose good will 
and confidence are being actively courted. 

Without these two fundamentals the principles of the 
code become little more than a statement of pious 
platitudes, and its existence as meaningless as a framed 
copy of the Oath of Hippocrates in the reception parlor 
of an abortion mill. 


Critical Scrap Metal 


N a communication fully documented by facts and 
figures, the American Iron and Steel Institute is 
currently urging all industry to seek out every available 
ton of scrap metal and place it in normal channels as 
quickly as possible, which means to sell it to the scrap 
metal dealers, in an effort to stave off the prolonged and 
critical scrap shortage now threatening our capacity 
steel production. 


Supplies of heavy industrial iron and steel scrap are 
dangerously low. In the steel industry a 60 day supply 
of scrap on hand is considered the minimum margin 
for safe and uninterrupted operation. Now some com- 
panies have only a few days inventory, and are working 
from hand to mouth as short supplies trickle in. 

The steel shortage is a very near and very immediate 
threat to the gas industry. In a recent address before the 
Kentucky Oil and Gas Association, C. P. Rather, as- 
sistant deputy administrator in charge of the gas branch 
of the Petroleum Administration for Defense, pointed 
out that for the third quarter of 1951 less than 517,000 
tons of steel pipe will be available for gas transmission 
and distribution projects requiring 878,000 tons. 

PAD is not satisfied with the quantities of steel that 
have been allocated to it by the Defense Production 
Administration. It proposes, in the words of Mr. 
Rather, “to argue vigorously that those quantities 
should be increased in the light of standards prescribed 
by the act.” Whether this will result in the restoration 
of any cutbacks remains to be seen. There is little 
evidence to justify optimism at the present time. 

But allocation of steel is one thing, and the delivery 
of pipe on the ground ready to lay is another. Obvi- 
ously, if steel production is impaired through lack of 
scrap, or for any other reason, the gas industry will be 
further cut back, along with all others. 

Over 80 per cent of the scrap consumed by the steel 
industry goes into openhearth furnaces, and practically 
all of the steel for line pipe is openhearth steel. Open- 
hearth steelmaking calls for a charge consisting roughly 
of 50 per cent scrap and 50 per cent pig iron, as melt- 
ers have found that greatest production efficiency re- 
sults from this combination. 

Allowing nothing for mill waste and croppings, ap- 
plication of the most elementary arithmetic shows that 
if the gas industry is to be delivered even its meagre 
515,000 tons of pipe, that production alone will call 
for over 250,000 tons of scrap from some source, in 
the three months. 

We would not venture a guess as to the amount of 
scrap iron and steel that a thorough cleanup job in the 
gas utility and the gas appliance and equipment manu- 
facturing industries would produce. But, certainly 
there is no doubt about it, every available ton should be 
gathered together and disposed of immediately. 

If the industry does stand a chance of improving its 
steel allocations either now or at a later date, what bet- 
ter evidence of good faith could it offer in presenting 
its case than a record of effective allout cooperation 
in the delivery of the essential scrap that may make that 
steel production possible. 
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Synthesis Gas from Pulverized Coal, 


Oxygen, and Highly Superheated Steam 
Is Produced in Pilot Plant' 


fica. n of pulverized coal with 

oxygen and with steam in three 
temperature ranges showed the follow- 
ing average requirements per thousand 
standard cubic feet of synthesis gas, con- 
sisting of carbon monoxide and hydro- 
gen: 


F XPERIMENTAL work on the gasi- 


Steam temperature, Coal, Oxygen, Steam, 
ys Ib. SCF. lb. 
2,904 33.3 171 81.1 
1,899 37.3 326 42.5 
238 42.3 394 29.1 


In general, the pilot plant performed 
very well, gasifying up to 450 pounds of 
coal per hour. The percentage gasifica- 
tion of the coal was also very satisfac- 
tory. The average percentage carbon 
gasified was 85 to 90. The oxygen re- 
quirement per unit of synthesis gas pro- 
duced in the high-temperature steam 
runs was lower than for any other known 
continuous gasification process using 
oxygen. 

Refractory materials, suitable for use 
in superheating steam to the extreme 
range of 2,700° to 3,400° F., were found 
to be available at reasonable cost. 

The process developed indicates 
adaptability for the production of syn- 
thesis gas on a commercial scale. The 
type of coal used should not prove criti- 
cal, so that apparently coal can be pur- 
chased on a heat-content basis. The proc- 
ess appears to be applicable to several 
industries where mixtures of carbon 
monoxide and hydrogen are desired. 


Introduction 


The Bureau of Mines, U. S. Depart- 
ment of the Interior, at its Morgantown, 
W. Va., station, operating under a co- 
operative agreement with West Virginia 
University, is conducting research and 
development work on the production 
of low-cost synthesis gas or blue water 
gas directly from raw coal. Use of raw 
coal instead of the coke employed in the 


* Work done in cooperation with West Virginia 
University. (Work on manuscript completed May 
1951.) 

* Chief, Synthesis Gas Branch, Bureau of Mines, 
U. S. Dept. of the Interior, Morgantown, W. Va. 
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by L. D. Schmidt? 


CALCULATED STEAM REQUIRMENT FOR 
GASIFICATION OF STANDARD SEWICKLEY 
COAL USING NO OXYGEN 
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usual water gas sets promises reduction 
of costs for synthetic-liquid-fuel plants. 
Synthesis gas, consisting essentially of 
carbon monoxide and hydrogen, can be 
converted by well-known procedures 
into gasoline, oil, pipeline gas, ammonia, 
alcohol, etc. The design of the pilot plant 
discussed in this report allows investiga- 
tion of the relative advantages of sup- 
plying heat for the reaction of carbon 
with steam either by superheating the 
entering steam to a high temperature or 
by partial combustion of the coal with 
oxygen. The work described in this re- 
port is given in full detail in Bureau of 
Mines Report of Investigations 4733. 

Theoretical considerations indicate 
that the entrainment system of gasifica- 
tion developed in this pilot plant tends to 
be independent of specific coal proper- 
ties, such as plastic range. However, ash- 
fusion temperature may prove impor- 
tant. The process consists essentially of 
blowing fine'y pulverized coal suspended 

* Strimbeck, G. R., Holden, J. H., Rockenbach, 
L. P., Cordiner, J. B., Jr., and Schmidt, L. D., Pilot- 
Plant Gasification of Pulverized Coal with Oxygen 
and Highly Superheated Steam: Bureau of Mines 
Rept. of Investigations 4733, November 1950, 41 
PP. 


CALULATED EFFECT OF STEAM/COAL RATIO 
ON OXYGEN REQUIREMENT FOR GASIFICATION 
OF STANDARD SEWICKLEY COAL 
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in oxygen into a reaction chamber, where 
it mixes with highly superheated steam. 
The reacting mixture passes upward 
through the cylindrical reaction cham- 
ber with a swirling motion. After a resi- 
dence time of three or four seconds in 
the reactor, which is at a temperature 
around 2,400° F., virtually all the coal 
is converted into the gases carbon mon- 
oxide, hydrogen, and carbon dioxide. 


HEAT SUPPLY 


In general, the reactions of carbon 
dioxide and steam with carbon‘ to pro- 
duce synthesis gas require that heat be 
supplied to the process. 

Theoretical considerations indicate 
that heat may be supplied for the proc- 
ess by preheating the entering steam to 
a high temperature. Fig. 1 shows the cal- 
culated steam requirement (steam: coal 
ratio and steam: (CO + H,)° ratio) for 





* At 2,000° F: 
c+ CcO;=2 CO— 5,860 Btu./Ib. of C 
reacting. 
Cc + H,0 = CO + H:2— 4,100 Btu./Ib. of 
C reacting. 


* Gas volumes are given in standard cubic feet 
(SCF.) measured at 60° F., 30 in. Hg, dry. 
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arious entering steam temperatures 
vhen all the heat for the strongly heat 
absorbing reaction of carbon with steam 
or carbon dioxide is supplied as heat in 
the entering steam. The analysis of the 
strongly coking Sewickley-bed coal used 
in most of the tests reported is as fol- 
lows on the as-received basis: 


Per cent 
I eo kcrce > vieaxad os seule pe sect 0.7 
WEE Fikns cack cadets cchuaats 35.7 
i icta 554:4.516554. pS nt hA a a, od Saeki 50.6 
EE es eee ey Oe ee Tes Te 13.0 
oN RS eee eT OPT Te ee 71.1 
Tee e ey eee Ce ee 4.2 
| Gere: sere er eer 7.3 
is achinha Qs\n as a 4:0 0t owe ae aeleiele 2.3 
SE Ss wt kae oe tues eomesibe Beware 1.4 

Btu./Ib 
Gross Hedting vee 2.0.5 secs cccccce 12,770 
Nat Remiiae VENNE 2 occ cect ccc 12,360 


Fig. 1 shows that, to supply all the heat 
for the reaction by means of the enter- 
ing steam, either an excessively high 
steam temperature or an _ excessively 
large amount of steam is required. 
Heat may be supplied for the process 
by the partial combustion with oxygen 
of coal or the volatile matter from coal. 
Calculations indicate that, when 240° F. 
steam is used, the oxygen requirement of 
the process is high, requiring as much as 
340 cu. ft. of oxygen per thousand SCF. 
of carbon monoxide and hydrogen pro- 
duced. Under ‘these conditions the oxy- 
gen may be the most expensive ingredi- 
ent per unit of synthesis gas produced. 
Fig. 2 shows the large effect of heat loss 
on oxygen requirement. The data shown 
were calculated for low-temperature 
steam (240° F.). The best method of 
supplying heat for the gasification proc- 
ess is the one that costs the least. An 
economic balance between heat supply 
as sensible heat of the entering steam 
and heat supply as heat from the com- 
bustion of coal with oxygen will deter- 
mine the best operating conditions. The 
pilot plant was operated to learn ex- 
perimentally the savings in oxygen ob- 
tainable by preheating the steam. 


Description of Pilot Plant 

The design of the gasifier is shown in 
Fig. 3. The inlet lines for coal and steam 
are tangential to a 24-inch-diameter cir- 
cle, its center being at the center of the 
gasifier. By introducing the reactants in 
this way, the centrifugal forces caused 
by cyclonic action can cause the larger 
coal particles to be thrown to the gener- 
ator wall, where they may be held by the 
slag while the reaction with the steam 
and oxygen is completed. 

The refractory-lined generator has a 
steel shell 8 feet 65% inches (O.D.) by 
20 feet 7 inches high to the vent valve 
flange, and an effective internal volume 
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Fig. 3—Detail of Generator. 


of 86 cubic feet between the point of in- 
troduction of the reactants and the gas 
offtake. 

Since a study of the use of high-tem- 
perature steam as a source of part of the 
heat supply for the process was also de- 
sired, the necessary equipment for pro- 
ducing extremely hot steam was de- 
signed and is shown in Fig. 4. This figure 
shows diagrammatically the construc- 
tion of the Royster pebble stove, which 
produces highly superheated steam by 
passing the steam up through a pebble 
bed that has been heated previously to 
high temperature by the combustion of 
gas and air. 


COAL FEEDER AND FLOW SHEETS 

A new type of coal feeder that was es- 
pecially developed for this work showed 
excellent performance. The coal-feeding 
system (Fig. 5) consists of two fluid- 
izers—the first or batch feeder having 
a capacity of 1,000 pounds of coal and 
the second or continuous feeder, 150 
pounds (later increased to 400 pounds). 
Pressure controllers maintain constant 
pressure within the fluidizers. The sec- 
ond feeder has enough capacity so that it 
can operate continuously while the first 
is shut down for charging. Investigations 
have shown that about 20 pounds of coal 
are conveyed through the feed lines by 
one cubic foot of air at normal working 
pressures and that the instantaneous 
coal-feed rate is directly proportional to 
the pressure drop across a given section 
of the feed line and independent of the 
discharge pressure if the oxygen flow and 
gasifier pressure are held constant. In 
operation, the instantaneous rate of feed 
to the gasifier is determined by reference 














tit. 
Fig. 4—Royster pebble-stove design used 
in runs 1-14, 





to previously prepared calibration curves 
for coal flow versus the differential pres- 
sure as measured between the continu- 
ous feeder and the feedline sight glass. 

The fluidized coal is fed through the 
coal-feed line to the sight glass (see fig. 
5), and process oxygen is admitted at the 
sight glass. As the oxygen enters the fun- 
nel-shaped nozzle entrance, it carries the 
coal into the nozzle, and the mixture 
passes very rapidly through the tube 
into the gasifier. 


DUST TRAIN AND FLOW SHEET 

The dust-removal train (see Fig. 6) 
consists of a wet-type cyclone dust col- 
lector followed by three Aerotec-type 
cyclone separators, operated dry and 
each equipped with a hopper. From the 
last Aerotec the gas enters a sprayed 
standpipe and a standard wash box, such 
as is used on water gas sets. The gas, 
which still contains fine dust, is metered 
through a Roots-Connersville meter and 
then flared. Any material washed out in 
the wet cyclone and that entering the 
wash box from the sprayed standpipe is 
collected in a sludge tank. The overflow 
water from the sludge tank is metered 
over a weir and periodically sampled. 
Dust tests are run on the gas leaving the 
meter. 

The use of water sprays of the fogging 
type in the wet cyclone was an expedient 
adopted to lower the gas temperature 
from approximatly 1,800° F. leaving the 
gasifier, to 400° to 500° F. entering the 
Aerotec collectors. In a large-scale plant 
a waste-heat boiler would probably be 
used for this purpose. In operation, a 
small amount of material is collected in 
this wet cyclone and washed to the 
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TABLE 1—AVERAGE RESULTS ON PILOT-PLANT RUNS 





High-temp Intermed. Low-temp. 
steam temp. steam steam 
runs 1-14 runs 26-31 runs 15-25 
Conditions 
1. Duration, hr. . 4.80 2.60 2.89 
2. Raw-coal rate, lb. /hr 249.5 120 361.2 
3. Process-steam rate, 
_ SY eee 607 177 220 
4. Process-oxygen rate, 
> ee ae 1,288 3,672 3,270 
5. Steam-inlet temp., °F. 2,904 1,899 238 
Input ratios 
6. Steam/lb. raw coal, 
Pct, eas 2.48 1.14 68 
7. Oxy gen Ib. raw coal, 
Reig wks B16 er iies. #< 44 74 79 
Synthesis-gas analysis, 
re oer 18.6 20.2 17.2 
| a _ 18.2 38.7 35.1 
10. CO. 27.1 38.1 43.7 
11. CH, + Tiluminant... 2.3 & 1.9 
12. Neo OSS Oa, eee — 2.8 1.5 1.3 
Synthesis gas 
13. Outlet temp., °F 1,984 2,058 1,915 
14. Gross heating value, 
Btu. /SCF. 273.7 260.5 280.1 
15. Thousands of SC F. 
ae eee 10.00 14.73 10.70 
16. (CO + Hs), thou- 
sands of SCF. /hr.. 7.48 11.31 8.52 
E7. Maen POO... ..... 1.78 1.02 86 
Generator temp., °F. 
18. 4.5 ft. above floor of 
| ee 2,281 2,422 2,306 
19. 11.5 ft. above floor of 
gen...... 2,019 2,086 2,018 
20. 16.5 ft. above floor of 
gen... « 1,984 2,058 1,918 
21. In horizontal outlet. . 1,837 1,832 1,803 
Residue (dry basis) 
og 6 8. ae 16.7 46.2 71.8 
23. Carbon, per cent... . 67.0 61.1 58.8 
Ratios /1,000 SCF. (CO + H, 
p ee 33.3 37.3 42.3 
25. Oxygen, SCF. . 170.9 325.7 394.1 
26. Steam introduced, |b 81.1 42.5 29.1 
27. Steam decomposed, Ib. 18.1 8.0 8.1 
Ratios /Ib. raw coal 
28. Process oxygen, SCF. 5.20 8.75 9.40 
29. Steam introduced, Ib 2.48 1.14 68 
30. Steam decomposed, |b. 0.55 917 193 
31. Synthesis gas, SCF... . $0.7 5.1 30.6 
32. CO + Hz, SCF...... 30.5 27.0 23.9 
Carbon balance 
33. Total carbon in coal, 
Ib./hr 180.4 297.1 257.1 
34. Fixed carbon in coal, 
ib fie ss... 127.6 211.4 189.7 
Based on measurement of gas volume: 
35. Total carbon in POC 
entering generator, 
b./hr 5.3 15.7 
36. Carbon in syn. gas, 
Ib. /hr : 155.9 264.1 216.5 
37. Ungasified carbon, 
ae ‘Tee 24.5 33.0 410.6 





High-temp. 


steam 
runs 1- 14 
38. Total carbon gasified, 
PU Bai son 0p ne inate Ge 86.7 
39. Fixed carbon gasified, 
TM Oh em me EPS gree 80.6 


Based on measurement of residue: 


40. = carbon — 


Steam balance 


55. Undecomposed steam 
from hydrogen bal- 
ance, lb./hr....... 

56. Undecomposed steam 
from oxygen bal- 
ance, Ib./hr....... 


= 


57. Average undecom- 
posed steam, Ib. /hr. 
58. Total steam _intro- 


duced, lb./hr...... 
59. Steam decomposed, 


BE Svs caakcs 


480.5 


462.9 


471.7 


607.0 
135.4 


Computed equilibrium temperatures 


60. Shift reaction, °F... . 


2,126 
61. C—CO) reaction, °F... Is 


136 


Heat balance, millions Btu /hr. 


62. Net heat of combus- 
tion of coal....... 
63. Sensible heat in steam 
64. Sensible heat in POC 
TO “eabaea Gey Papi 4 
65. Total heatin........ 
66. Net heat of combus- 
tion of gas..... 
67. Sensible heat in gas.. 
68. Sensible heat in unde- 
composed steam. . . 
69. Sensible heat of resi- 
ee ee ee ee 
70. Net heat of combus- 
tion of unburned 
carbon. 
; Total heat out. 
. Heat loss measured by 
heat bal. . 


Ne 


Thermal efficiency 


73. Net heat of combus- 
tion of gas (Btu) 
net heat of combus- 
tion of coal. ...... 

74. Net heat of combus- 
tion of gas (Btu) 
total heat in. 

75. Net heat of combus- 
tion of gas plus sen- 
sible heat in unde- 
composed steam 
and in dry gas 
above 400°F./to- 
tal heat in. 

76. Net heat of combus- 
tion of gas plus sen- 
sible heat in unde- 
composed steam 
and in dry gas 
above 400°F. plus 
70% of the heat of 
combustion of un- 
gasified carbon 
total heat in....... 


3.107 
958 


O72 


4.138 


80.7 


69.1 


79.5 


Intermed. 


temp. steam 
runs 26-31 


89.0 


84.7 


388.4 


383.6 
386 0 
477.0 


91.0 


2,268 
1,228 


5.028 
449 


_= 


on 
or 
ow 


3.569 
.648 


414 


.037 


416 


5.075 


70.9 


64.6 


86.4 


Low temp. 
steam 
runs 15-25 


83.4 
77.4 


157.2 


160.6 
158.8 
219.9 

61.1 


2,159 
1,256 


4.420 
O18 
4.438 
2.809 
437 
.148 
.040 


588 
4.021 


417 


64.6 


64.3 


83.4 
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Fig. 5—Flow sheet for pneumatic coal feeder. 


sludge tank by a water stream in the base 
cone. 


Operation of Pilot Plant 


FIRST RUNS 


During preliminary tests on the Roy- 
ster pebble stoves, the top of the pebble 
bed in the stoves was held at about 
3,600° F. for several months. Steam was 
thus heated to about 3,400° F. The tests 
showed that thermal efficiencies as high 
as 80 per cent could be achieved. 


SUPERHEATED-STEAM RUNS (1-14) 


Coal runs were begun using the pro- 
cedure outlined below: 


(1) The gasifier (or generator), 
vented at the top to the stack, was heated 
to approximately 2,200° F., as measured 
by a thermocouple extending about six 
inches into the reaction chamber at the 
5-foot 9-inch level, over a 48- to 72-hour 
period. 

(2) Preceding the run, the pebble 
stoves were heated to approximately 
3,000° F. top pebble-bed temperature. 

(3) Shortly after starting to raise the 
pebble-stove temperatures, 5-minute cy- 
clic operation was begun, and steam was 
used at approximately the rate to be 
used during the gasifying runs. 


The purpose of these three steps was 
to have the pebble stoves at nearly stable 
operating conditions as regards temper- 
ature gradients through the beds and 
to “soak” heat into the gasifier brick- 
work. Because of the limited gasifier 
heat-up burner capacity, it was not pos- 
sible to preheat the gasifier higher than 
2,200° F., although the temperature con- 
ditions near the end of the runs indi- 
cated that 2,400° F. would have been 
better. Consequently, during the early 
stages of the runs, heat was being added 
to the gasifier brickwork. 

The usual temperature distribution 


July 1951, American Gas Journal 


throughout the unit for these runs (1 
through 14) was as follows: 


“f. 
Steam-inlet temperature ............. 2,900 
Coal and oxygen in at ......... atmos. temp. 
EID iis ibn kis cns-svasedn manne 500 
Outlet Ne. 3 Aerofec .....ccceseccces 425 
INS 0.5.0 din caw es cete ow be 190 
I oS ns w Walcaia nocn See seae 170 


The Aerotecs were run at the tempera- 
tures shown to keep the collected dust as 
dry as possible. 

All manometer lines were equipped 
for blow-back with carbon dioxide, to 
avoid being plugged quickly due to the 
dirty gas. 

It was necessary during these runs to 
bypass the Roots-Connersville meter pe- 
riodically and flush it out with water. 


LOW-TEMPERATURE STEAM RUNS 
(15-25) 

On completion of run 14, the condi- 
tion of the pebble stove linings was such 
that they needed complete rebuilding. 
This need for rebuilding resulted from 
abnormal use of the stoves during the 
early work on testing of refractory peb- 
bles and development of suitable operat- 
ing procedures. The magnesite brick lin- 
ing performed very well, considering the 
severe temperature changes to which it 
was subjected, and under usual operating 
procedures for refractory-lined equip- 
ment it has been shown that a very eco- 
nomical life can be expected. 

During the period that a temporary 
superheater was being installed, a series 
of runs was made using steam at line 
temperatures—approximately 240° F. 
Steam from the main plant supply was 
put through a reducing valve and then 
through a steam-jacketed section of line 
to insure that it would be dry. 


TESTS MADE USING STEAM AT 1,600° F. 
TO 2,000° F. (RUNS 26-31) 
After the temporary steam super- 
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Fig. 6—Dust removal train used in runs 1-31. 


heater was completed, trial steam runs 
were made, and then gasifying runs 
made on Sewickley and Wyoming coals. 


Results 


In general, the pilot plant performed 
very well. Continuous operation was pos- 
sible, and the runs were terminated vol- 
untarily when the residue containers be- 
came full. The performance data that 
follow indicate that this process could, 
after further development, furnish low- 
cost synthesis gas on a commercial scale. 
The percentage gasification of the coal 
was very high and when high-tempera- 
ture steam was used the oxygen require- 
ment was lower than for any other 
known oxygen process. 


AVERAGED RESULTS OF GASIFICATION 
RUNS 

The average results of the gasification 
runs are presented in table 1, the first 
column being for the high-temperature 
steam runs, the second for the inter- 
mediate-temperature steam runs, and the 
third for the low-temperature steam 
runs. Before the results of a run were 
calculated, the data collected during the 
run were averaged with respect to time, 
and temperature and pressure correc- 
tions made where necessary. Gas samples 
were analyzed for CO., Oz, illuminants, 
H., CO, and CH,. Residue samples were 
analyzed for moisture, volatile matter, 
fixed carbon, ash, and particle-size dis- 
tribution. 

Material balances on carbon are given 
in rows 33 to 41. Since synthesis-gas 
measurements for the first eight runs 
were inaccurate, results for these eight 
runs are based on residue data. Results 
beginning with run 9, when the Roots- 
Connersville gas meter was installed, are 
based on the carbon determined by the 
synthesis-gas measurement. Since the 
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PERCENT ASH REMAINING IN GENERATOR 


measurements of moisture in the synthe- 
sis gas leaving the gasifier were of doubt- 
ful accuracy, the undecomposed steam 
in the synthesis gas was calculated as the 
average of the determinations from the 
hydrogen and oxygen balances. 

Temperatures corresponding to equi- 
librium for the water-gas shift reaction 
and the carbon-carbon dioxide reaction 
are recorded in rows 60 and 61. Those 
for the water-gas shift reaction were 
found from the synthesis-gas analysis 
and the undecomposed steam by calcu- 
lating the ratio (CO..) (H.) :(CO) (H.O) 
and by using values of the equilibrium 
constant determined by the National Bu- 
reau of Standards.* Equilibrium temper- 
atures for the carbon-carbon dioxide re- 
action were found similarly. 

Heat balances on the process are pre- 
sented in rows 62 to 72 and thermal ef- 
ficiencies in rows 73 to 76. The net heat 
of combustion of the coal used was cor- 
rected for the sulphur present, since it is 
assumed that no SO, is formed. The heat 
loss as calculated from the heat balance 
compared fairly well with the heat loss 
calculated from conduction through the 
generator (gasifier) wall and from the 
rise in wall temperature. 


ACCURACY OF RESULTS 
Major emphasis in the work reported 
herein was on process development 
rather than the collection of accurate 


* Wagman, D. D., and others, Heats, Free Ener- 
gies, and Equilibrium Constants of Some Reactions 
Involving O2, H2, HxO, C, CO, CO2z, and CH,: Nat. 
Bureau of Standards Research Paper 1634, Feb- 
ruary 1945, 19 pages. 
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data; that is, more effort was put upon 
improvements in operability than in pre- 
cise measurements. The test results 
shown in table 1 are the averages of 
many tests. The results of these tests 
were averaged, even though there was a 
very considerable range in process varia- 
bles in the runs averaged together. For 
example, the average values shown for 
the intermediate-temperature steam runs 
include results using both Sewickley and 
Rock Springs, Wyo., coals. All other re- 
sults shown are for Sewickley-bed coal. 
For the purposes of this report, averages 
are shown because rather high experi- 
mental error makes selection of “typical” 
runs somewhat hazardous. In spite of the 
range in process variables included in 
each average, the author believes that 
the averages show, with sufficient accu- 
racy for present purposes, the major ef- 
fects of large variations in steam tem- 
perature. 


CONDITION OF GASIFIER 

Examination of the gasifier at the 
completion of the runs showed that slag 
had not built up seriously at any point, 
the average depth of slag on the wall be- 
ing about a quarter of an inch. This ab- 
sence of serious slag depositions was a 
rather pleasant surprise, although the 
shortness of the runs could have been a 
factor. 

In general, the silicon carbide lining 
remained good after a total of 56,000 
pounds of coal throughout. Incipient 
failure of the Thermolith cement showed 
at the joints, however, the penetration 
being 1% inch in some cases. The condi- 


tion of the silicon carbide tubes in which 
the water-cooled coal-injection tubes are 
inserted also remained good, although 
the Thermolith cement around them 
eroded badly. 

On conclusion of the runs using steam 
at line temperature, 240° F., the wall 
areas surrounding the steam inlet tubes 
and the tube ends were found badly de- 
teriorated from slag attack and proba- 
ble reaction between the chrome and sili- 
con carbide brick. According to corre- 
spondence, laboratory tests have shown 
that fluxing of silicon carbide and 
chrome brick will occur at 2,750° F. De- 
terioration of the magnesite tube proba- 
bly was caused by slag attack, as test re- 
sults made on a small furnace have 
shown rapid slag attack on magnesite 
brick at about 2,600° to 2,700° F. 

Figure 7 shows the percentage of the 
total ash in the coal, which remained as 
slag in the gasifier and the percentage of 
total carbon gasified in each run. It can 
be seen that the percentage of ash re- 
maining as slag increases with the per- 
centage of carbon gasified. 

Two factors observed in the opera- 
tions of the unit indicate that very strong 
centrifugal forces are developed when 
tangential injection for the high-temper- 
ature steam is used. Ordinary thin-walled 
thermocouple protecting tubes are bent 
in the direction of rotation, and slag ero- 
sion where the Thermolith cement was 
used has been very extensive. At a steam 
rate of 800 pounds per hour and a tem- 
perature of 3,000° F., the velocity of the 
steam entering the generator is approxi- 
mately 700 feet per second. The velocity 
of the coal-oxygen feed stream of course 
varies with the oxygen:coal ratio used, 
but is approximately 200 feet per second. 
Hence, the gases revolve inside the gen- 
erator at a high rate. 


DUST-REMOVAL AND RESIDUE DATA 

Study of the data on the residue col- 
lected in the dust-removal train showed 
that the solid residue leaving the gasifier 
in the form of dust averaged about 20 
per cent of the weight of the coal enter- 
ing the gasified. About 20 per cent of 
the total dust leaving the gasifier was 
collected in the first Aerotec, and about 
60 per cent showed up in the settling 
tank. The ash content of the solid resi- 
due leaving the gasifier averaged about 
37 per cent. The screen analysis of the 
solid residue leaving the gasifier did not 
differ very significantly from the screen 
analysis of the original raw coal, which 
was about 90 per cent through a 200- 
mesh screen. 


DATA ON SULPHUR CONTENT OF GASES 


Because major emphasis has been on 
improvement in operability, it has not 
been possible to secure adequate check 


(Continued on page 42) 
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Compressed Air Drilling Replaces 
Trench Work in Laying Services 


by Edmond C. Powers 


Educational Director, Compressed Air and Gas Institute 


generally follow in using com- 

pressed air wherever possible to 
lighten the work load in laying gas lines 
has resulted in a widening number of 
uses for this power. A noteworthy ex- 
ample of this may be found in the way 
most West Coast gas companies have 
replaced much trench work by air drill- 
ing. 

While the practice is common enough 
in the West, it has not yet been widely 
adopted in other parts of the country. 

The problem of making a house con- 
nection by open trench may be visual- 
ized by referring to Fig 1. Looking out 
to the street from the new house, it may 
be observed that there is a large pile of 
dirt and concrete pavement between the 
house and street connection. In addi- 
tion to work involved in cutting a 
trench, there is the matter of a traffic 
detour to consider, which comes more 
under the head of public relations than 
construction cost. By drilling with an 
air motor to make the connection the 
problems cited are removed. 

The San Diego Gas & Electric Com- 
pany, of San Diego, California, uses a 
multivane air drill for boring the pipe 
line connection hole (see Fig. 2). It is 
adapted so that water is admitted 
through the hollow shaft through the 
body of the drill, the water serving to 
soften the ground being drilled. Where 
the use of water is not permitted, such 
as under certain highway construction, 
compressed air jets are used in place of 
water for the softening as well as for 
driving the motor. In some cases water 
and air are combined for this purpose. 

A fish-tail bit is screwed on the end 
of the drill pipe and a section of 1%4- 
inch guide pipe, which will not flex, 
keeps the drilling straight after bars are 
set to hold it in place. The air motor 
rotates the drill pipe used and drill. 
Where conditions permit, the entire 
length of the connection is set up in ad- 
vance. If the working area is crowded, 
shorter sections are set up and later at- 
tachments connected as the work ad- 
vances. When the hole is completed, the 
drill pipe is pulled out and the wrapped 


T= practice which gas companies 
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Fig. 1—Looking from new house to spot where 

men are standing in street shows the line an 

open ditch would follow for gas connections. It 

would involve cutting across concrete pavement 

and through a high pile of excavation dirt. In- 

stead, a hole was drilled to the house by air 
motor. 





Fig. 2—A multivane air drill is used for hole bor- 
ing. The tool is adapted so water may be ad- 
miited through the hollow shaft of the drill body. 


gas pipe shoved in, ready for house and 
street connections. 

It is infrequent that rock or other 
obstacles are encountered to stop drill- 
ing, but when they are the drill is backed 
out and started over. There is more than 
ample power from the gas company’s 
smallest air compressors, which are of 
105 cubic feet per minute rating (see 
Fig. 3), to operate the air drill at 100 
pounds per square inch pressure. The 


fact that compressed-air-operated drills 
are reversible facilitates work in hard 
soil or rock, where it is necessary to 
withdraw the cuttings. 

Whether on house connections or 
larger pipe under highways and similar 
construction, the pipe laying cost is 
conservatively estimated as being half 
of the trench method. In many in- 
stances, however, the non-interruption 
of traffic is considered more important 
than any savings in construction costs. 

The gas department of San Diego 
Gas & Electric Company uses 30 port- 
able air compressors in its daily work. 
Of these, 24 are 105 cubic feet per 
minute capacity and six of 160 cubic 
feet per minute capacity. Most of the 
units are mounted on four wheels and 
the others on two wheels. The larger 
capacity compressors are assigned to 
jobs where a number of air tools are 
to be in operation at one time. The 
portable power set-up is flexible enough 
to meet virtually all working conditions. 
On the occasional larger pipe laying 
projects, the department will borrow 
larger compressors from other com- 
pany departments. Portable compressors 
as well as tools are called in for regular 
inspection and overhauling. This routine 
keeps equipment at capacity perform- 
ance and minimizes the need for major 
repairs. 

The other uses for compressed air by 
the utility company in gas pipe laying 
work are numerous. Some of these uses 
might be mentioned. Air-operated sump 
pumps are used to squirt water to re- 
move mud from pipe lines under busy 
San Diego Bay when the divers must 
get to these lines for repairs. The caulk- 
ing tools used by the diver are operated 
from the same compressor and a sepa- 
rate compressor unit pumps air to the 
diver. 

To some extent, every job performed 
presents different conditions and the 
flexibility of compressed air is a helpful 
factor in meeting these variations. Effi- 
ciency is further improved by the fact 
that pneumatic tool manufacturers have 
made available tools especially suited 
for varying conditions. An example of 
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this is found in the use of pneumatic 
clay diggers (see Fig. 4), which are 
about half the weight of paving breakers 
yet effective for most digging operations. 
The gas company uses a range of spades 
with this tool from |-inch up to 8 inches 
wide. The latter width serves well on 
such jobs as digging sod which is to be 
replaced. The narrower widths are ef- 
fective with decomposed sandstone, 
adobe and other hard soil. By having 
the right tool and the right accessories, 
the company is prepared to efficiently 
dispatch whatever work is at hand. 
When the gas industry first started to 
enjoy the benefits of compressed air in 
field work, the uses were largely con- 
fined to paving breakers. Always trying 
to find new uses for air because it is an 
easy and effective power to apply, appli- 
cations have considerably increased since 
the earlier days. In addition to the ap- 
plications which have been mentioned, 
other uses by San Diego Gas & Electric 
Company typify the general trend in the 
industry. Pneumatic back fillers, wire 
brushing for cleaning pipe welding be- 
tween each pass, rock hammers for 
drilling hard ground or pavement when 
looking for leaks, lapping large pipe 
with air-operated drilling machine and 
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Fig. 3—This 105 cubic 
feet per minute port- 
able air compressor is 
typical of units used 
by San Diego Gas & 
Electric Co. for drill- 
ing and operating 
other pneumatic tools 
used in laying gas 
lines. 


Fig. 4—Pneumatic clay 

diggers are used to 

ease many different 
digging jobs. 


similar other operations are powered 
from portable air compressors. 

A compressed air use outside the field 
of tool operation is that of drawing off 
saturated gas under a pavement in case 
of an unlocated leak. Instead of a steam 
ejector, the company passes air over an 
orifice in a tube, which creates a vacuum 
in the tube to suck out the gas. 

Much of the manual work in gas line 
laying has been removed by the use of 
compressed air in one way or another. 


Gas Water Heater Shipments 
Are 25% Ahead of 1950 


Shipments of automatic gas water 
heaters amounted to 168,800 in May, 
bringing the total for the first five 
months of this year to 1,040,200 units. 
This is 24.9 per cent higher than the 
832,500 shipped in the first five months 
of 1950, according to Edward R. Mar- 
tin, director of marketing and statistics, 
Gas Appliance Manufacturers Associa- 
tion. 

The latest available figures on electric 
storage water heaters cover the first four 
months of this year, when 372,200 units 
were shipped, compared with 274,400 
in the similar 1950 period. Four-months’ 
shipments of automatic gas water heat- 
ers were 888,100 this year and 637,300 
in 1950. 





Personnel Conference Is Held 
At Kansas City 


The AGA Midwest and Great Lakes 
Personnel Conferences at a joint meet- 
ing held in Kansas City, Missouri, on 
June 8, agreed to cooperate with the 
AGA Personnel Committee in sponsor- 
ing an industrial relations session at the 
1951 annual convention of the Ameri- 
can Gas Association at St. Louis, Octo- 
ber 15 to 17. Chairman Harold F. Tay- 
lor of the employee relations group of 
the Southern Gas Association reported 
a belief that his group would join the 
others in sponsoring the proposed ses- 
sion at the Convention. 

About 60 gas company personnel ex- 
ecutives attended the joint session with 
J. T. Innis, vice-president of the North- 
ern Natural Gas Co., and chairman, 
AGA Midwest Personnel Conference, 
presiding at the opening session. The 
meeting was addressed by Dwight S. 
Sargent, personnel director, Consoli- 
dated Edison Co. of New York, and 
chairman, AGA Personnel Committee; 
Norman D. Bradley, East Ohio Gas Co., 
and chairman, AGA Great Lakes Per- 
sonnel Conference; and Kurwin R. 
Boyes, secretary of AGA. Mr. Taylor, 
Oklahoma Natural Gas Co., represent- 
ing the Southern Gas Association, also 
spoke. 

Mr. Innis pointed out that the confer- 
ence offered the opportunity for person- 
nel executives throughout the industry to 
become better acquainted with each 
other and to report and discuss develop- 
ments. Mr. Sargent outlined the person- 
nel activities of the AGA and empha- 
sized the strong need for a close ex- 
change of information in this field. Mr. 
Boyes, who also serves as convention 
manager of AGA, outlined convention 
plans with particular stress on the pro- 
posed industrial relations session. 


Columbia Engineering Changes 
Name to CGS Service Corp. 


Columbia Engineering Corporation, 
the subsidiary service company of The 
Columbia Gas System, Inc., changed its 
name to Columbia Gas System Service 
Corporation, Stuart M. Crocker, Chair- 
man, announced June 21. He said the 
change was made because it more clearly 
reflects the function of the service com- 
pany. 


Blaw-Knox Awarded Contract 
By Bureau of Mines 


Chemical Plants Division of Blaw- 
Knox Company has been awarded a 
$333,870 contract by the Bureau of 
Mines for the design and construction 
of a demonstration-scale retort for the 
continuous extraction of oil from shale. 
To be located at Rifle, Colorado, the 
plant will be able to process from 150 
to 400 tons of oil shale daily. It will 
employ a new “gas-combustion” retort- 
ing process developed at Rifle by the 
Bureau. 
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CCORDING to a recent higher 
A court, if a gas company sells a 

gas appliance and guarantees to 

keep it in operative condition, the com- 

pany is liable for damages resulting 
from failure of its employes to keep the 
appliance in good and safe condition. 

For example, in Finley v. Tennessee 
Gas Co., 231 S. W. (2d) 793, the testi- 
mony showed facts, as follows: The 
Tennessee Gas Co. installed in a store 
building a gas heater which the property 
owner named Finley alleged was defec- 
tive. Finley notified the gas company of 
the defect, but the latter failed to cor- 
rect or repair the defect, as a result of 
which gas escaped into the store build- 
ing, Causing an explosion which resulted 
in a fire, destroying the store building 
and contents. 

Finley sued the gas company for 
heavy damages and proved these facts: 
Some time before the explosion and fire, 
Finley had purchased from the gas com- 
pany a gas heater, which had been in- 
stalled by the company’s employes and 
connected with its gas main. 

By the terms of the purchase contract 
the gas company agreed to maintain and 
“keep up” the heater at all times. 

The explosion occurred in the early 
morning of the following Tuesday. 

On Friday previously Finley called 
the office of the gas company over the 
telephone and reported to an employe 
in the office that the gas would not burn, 
that the heater would go out. The em- 
ploye replied she would get somebody 
there as soon as possible. However, no 
one came, and on Saturday Finley 
called the office of the gas company in 
the morning and again in the afternoon 
by telephone and reported that the 
heater would not burn and the gas com- 
pany’s employe promised to send some- 
one to fix the heater but did not do so. 
Every time Finley lighted the heater it 
would soon go out, and several wit- 
nesses testified that they had smelled 
gas. Finally a serviceman from the gas 
company came and inspected the heater 
which was operating properly at that 
time and he made no repairs. 
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‘Independent Contractor’ Seems Sensible 
Solvent to Utility Problems 


by Leo T. Parker 


Attorney at Law, Cincinnati 


In holding the gas company liable for 
$19,500 damages, the higher court said: 

“If gas accumulated in the building by 
reason of the negligence of the defend- 
ant, it is not necessary for the plaintiff 
(Finley) to show how the gas became ig- 
nited to make out a prima facie case. To 
avoid liability in such case it is incum- 
bent on the defendant to show that the 
damage was caused by some independ- 
ent intervening agency for which it is 
not responsible and which it could not 
have reasonably anticipated.” 

The gas company could have avoided 
the heavy expense of this suit and $19,- 
500 damage allowance, if its serviceman 
had (1) turned off the heater immedi- 
ately after receiving the complaint that 
it Operated improperly; or (2) if the 
serviceman had disconnected the defec- 
tive heater and installed one not defec- 
tive; or (3) if the gas company’s em- 
ployes had properly tested the gas heater 
before the installation and learned that 
the heater was defective. 


Independent Contractor 


Considerable discussion has arisen 
from time to time over the legal ques- 
tion: How can a gas company avoid lia- 
bility for injuries to persons and private 
property resulting from negligent in- 
stallations of gas appliances, gas lines, 
etc.? 

According to a recent higher court 
the answer is: “Employ an independent 
contractor to do this work.” 

Modern higher courts consistently 
hold that there is a vast legal difference 
between a mere employer and an “in- 
dependent contractor.” Some _ courts 
hold that an employer is not required to 
pay taxes as social security, state work- 
men’s compensation, unemployment 
compensation, and the like on an “inde- 
pendent contractor.” Also, generally an 
employer is not liable in damages, or for 
payment of compensation, under the 
state workmen’s compensation act, to an 
independent contractor killed or injured 
while performing his work. 

And most importantly a gas company 
is not liable in damages for injuries to 


third persons or private property caused 
by an “independent contractor.” 

For example, in the leading case of 
Mercer v. Ohio Fuel Gas Co., 79 N. E. 
(2d) 685, the testimony showed facts, 
as follows: The Ohio Fuel Gas Co. is a 
public utility owning and maintaining a 
gas pipe line through a farm. The gas 
company was making certain repairs and 
improvements to its pipe line through 
the farm. These improvements consisted 
of taking up old pipe and laying new. 
The operation with reference to the new 
pipe consisted of brushing and cleaning 
the same, coating it with a thin coating 
of paint, welding the joints together, 
coating with a layer of enamel and re- 
laying the same underground. The en- 
amel used in coating this pipe was a 
coal tar preparation which came in metal 
drums. The contents were chopped into 
pieces with an ax, melted in tar kettles 
and while hot applied to the pipe. In 
chopping the tar from the drums pieces 
were strewn on the ground, and the hogs 
owned by the farm owner ate it and died. 
The farm owner sued the gas company 
for heavy damages. 

During the trial the gas company 
proved that a contractor, named Smith, 
had entered into a written contract with 
the company to perform all the work 
necessary for the removal and replace- 
ment of the pipeline. The gas company 
furnished the pipe, the local tar, the 
primer, and delivered these materials 
upon the farm. In addition the gas com- 
pany did the welding and furnished an 
inspector to see that the work was prop- 
erly performed. 

In other words, Smith was an inde- 
pendent contractor who caused death of 
the hogs. 

The fact that Smith was paid by the 
gas company on a contract basis, not on 
an hourly wage, resulted in the higher 
court holding the gas company not lia- 
ble in damages to the farm owner. The 
court said: 

“At the close of all the evidence the 
court instructed the jury to return a 
verdict for the defendant, The Ohio 
Fuel Gas Co., for the reason that there 
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VALVES READY TO GO UNDER GROUND 





This unusual under- 
ground installation of 
Rockwell-built Nord- 
strom valves with ele- 
vated gearing is one 
of seven such arrange- 
ments on the newly 
operating 501-mile 
high pressure natural 
gas transmission line 
of Pacific Gas & Elec- 
tric Co. between To- 
pock, Ariz., and Mil- 
pitas, Calif. This photo 
is of a pressure-limit- 
ing station near Bak- 
ersfield. Pipe sizes 
shown are 12, 24, and 
34 inches. The line by 
Jan. 1, 1952, will de- 
liver 400,000,000 cu. 
ft. daily. 





was no evidence establishing that it was 
liable for the negligence of Smith, an in- 
dependent contractor.” 

Of course, the farm owner may re- 
cover damages from Smith, but the im- 
portant point taught by this leading de- 
cision, for readers who desire to plan 
against damage allowances is: While an 
employer, as a gas company, is liable in 
damages for negligent injury to persons 
or private property caused by its regu- 
lar employes, the employer is not liable 
for negligence of an independent con- 
tractor. 


Damage Award Too Low 


Considerable discussion has arisen 
from time to time over the legal ques- 
tion: Can a higher court refuse to ac- 
cept a damage allowance of a jury when 
it believes that the damage allowance is 
too small. 

According to a recent higher court 
the answer is “yes.” 

For example, in Gill v. Eakin, 33 So. 
(2d) 821, it was shown that a gas com- 
pany contracted to furnish and install 
certain gas equipment in a private home. 
Sufficient pipe was not then available to 
complete the installation and connect 
the equipment. Hence the gas company 
employes failed to seal certain risers. 
When the property owner opened a 
door of a little room, about 7 o'clock 
the following morning, the residence 
was practically blown apart due to the 
explosion of gas seepage from the riser. 
The wife was horribly burned and, after 
lingering in great mental anguish and 
physical agony for approximately fifteen 
hours, she died at a hospital in a nearby 
town. The husband also was badly 
burned and hurt, suffered excruciatingly, 
and was hospitalized. 

The husband sued the gas company 
for heavy damages. The jury awarded 
$10,000 damages. The husband ap- 
pealed to the higher court and proved 
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that he had paid total expenses for 
hospital, medical, and doctors’ services, 
of $3,025.69. The higher court held 
that $10,000 damages was inadequate. 
The court said: 

“We are convinced the compensatory 
damages awarded appellee were not 
adequate. .. . The judgment of the 
trial court is affirmed as to liability of 
appellant (gas company) for compen- 
satory damages, but reversed and re- 
manded for a new trial as to the amount 
thereof.” 

Quite obviously, this suit could have 
been entirely eliminated if the gas com- 
pany’s employes had (1) properly sealed 
the riser; or (2) had turned off the gas; 
or (3) if the person who performed the 
work had been an independent contrac- 
tor. 


Must Sue Separately 


Recently a higher court rendered an 
unusually important decision holding 
that where a plurality of persons are in- 
jured by the same gas explosion, the fact 
that one injured person convinces the 
court that his injuries resulted from 
negligence of the gas company, and 
therefore he was awarded damages, this 
fact will not enable other injured per- 
sons to receive damages from the gas 
company, without a separate trial. This 
decision is important and in favor of 
gas companies, because, irrespective of 
one unfavorable verdict, the company 
always has opportunity to win subse- 
quent suits. 

For example, in Montgomery v. Tay- 
lor-Green Gas Co., Inc., 206 S. W. (2d) 
919, it was shown that a gas company’s 
serviceman installed a gas meter in a 
building. Soon afterward an explosion 
occurred seriously injuring several per- 
sons. One of the injured persons named 
Newcomb sued the gas company for 
damages and convinced the jury that the 
explosion. was caused by the company’s 


negligence in installing the meter. The 
court awarded Newcomb $13,675 dam- 
ages. See Newcomb, 195 S. W. (2d) 307. 

Later other persons injured by the 
same explosion sued the gas company 
for damages claiming that the court 
should, without trial, award them ade- 
quate damages because the court had al- 
ready awarded damages to Newcomb 
since negligence of the gas company’s 
employes who installed the gas meter 
caused the explosion. 

It is interesting to observe that the 
higher court refused to award damages 
to other injured persons without another 
trial, saying: 

“Be that as it may, the rule is that a 
judgment may not successfully be 
pleaded as res judicata, or as an estop- 
pel where there is no identity, or at 
least privity, of parties in the same an- 
tagonistic relation. An estoppel must be 
mutual and cannot apply as against a 
stranger to a judgment, since one’s 
rights cannot be determined without an 
opportunity to present his side of the 
controversy.” 


Shut-off Box Causes Injury 


According to a recent higher court a 
gas company is expected to make regu- 
lar inspections of shut-off boxes to dis- 
cover and repair any and all dangerous 
conditions. 

For example, in Wendegatz v. Kansas 
City Gas Co., 217 S. W. (2d) 269, the 
testimony showed facts, as follows: In a 
city street there is a space between the 
sidewalk and the curb in which there are 
earth and grass. In this space the gas 
company had installed a metal gas shut- 
off box. This shut-off box was located 
over a gas pipe leading into a private 
home and was for the purpose of en- 
abling the gas company’s employes to 
shut off the gas to the home if neces- 
sary. The service pipe was connected 
with one of the main gas line pipes. 

One night one Wendegatz parked his 
automobile along this curb. As he was 
in the act of stepping from the sidewalk 
into the parkway, his foot came in con- 
tact with the gas shut-off box causing 
him to fall breaking his knee cap and re- 
sulting in other serious injuries. Wende- 
gatz sued the gas company for heavy 
damages. The counsel for the gas com- 
pany argued that it could not be liable 
because the height of the gas shut-off 
box was due solely to rains during the 
summer washing away the ground from 
the box. 

The higher court refused to agree and 
held the gas company liable in damages 
for injuries to Wendegatz and said: 

“The cause of the dangerous exten- 
sion of the box is not the gravamen of 
the case; it is the fact that it did extend 


(Continued on page 46) 
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Safety Is No Accident 


compared with other great Ameri- 
can industries? 

National Safety Council figures for 
1949 reported the gas industry No. 34 
out of a list of 41 industries. In 1949 we 
sustained 17.92 lost time accidents per 
million manhours worked, a 10 per cent 
improvement over 1948, but that figure 
of 17.92 compares with 4.96 for the steel 
industry.* 

Has steel always had such a record? 
Far from it. Fifty years ago undertakers 
fought for locations near the entrance of 
steel mills in South Chicago. By con- 
trast, a recent statement issued by Beth- 
lehem Steel Co., reported 17,000 men 
working last year with only 22 lost time 
accidents. Men in these plants today are 
actually safer on the job than away from 
it. 

How are we doing? Last September 
the AGA Accident Prevention Commit- 
tee reported that 36 companies had made 
a reduction of at least 25 per cent in 
both frequency and severity rates. One 
hundred companies made a 25 per cent 
reduction in at least one of these classes. 

Numerically, the greatest number of 
accidents to employees are due to causes 
common to many industries: handling 
materials, slipping, falling objects, etc., 
causes which it is the duty of manage- 
ment, the safety department, and line 
supervision to reduce to a minimum. Re- 
ductions are possible by considering 
safety as an element in plant layout, by 
frequent inspection, by prompt remedy 
of unsafe conditions, by proper em- 
ployee selection and training and the 
constant cultivation of safety attitudes 
in the mind of each employee. 

A few mechanical hazards within our 
own industry merit special attention. 


Jem how safe is the gas industry 


Conveyors 

Hands and arms have been crushed, 
yes, and heads too, when men have tried 
to work around moving conveyors. If 





Paper presented at Production Conference, 
AGA, May 1951. 

* Rubber—5.10, Cement—5.18, Chemicals— 
5.72, All ind. ave. 10.54, Coal mining—41.48, 
Lumber—47.72 
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by Gordon L. Calderwood 
Rochester Gas & Electric Corp. 


we are to eliminate this source of lost 
time accidents, we must insist that belts 
are shut down while men are cleaning 
up under pulleys and idlers. 


Starting Equipment 

A serious accident this past year 
pointed again to the need of labeling 
electric switches clearly—of the master 
mechanic, electrician, or other responsi- 
ble person locking a switch in the ‘off’ 
position while men are working on the 
equipment served. 


Power Tools 

Only qualified employees should be 
permitted to use such potentially dan- 
gerous tools as portable grinders and 
portable power saws. 

The use of protective clothing, includ- 
ing safety shoes, goggles, and gloves is 
as necessary in our industry as in any 
other. Clean clothing is also important 
to avoid the possibility of dermatitis. 

Now, what are the hazards generally 
considered to be peculiar to our indus- 
try? 


The Asphyxiation Hazard 

First we will discuss the hazard of 
asphyxiation by CO. While a possibility 
wherever fuels are burned, it is pecu- 
liarly present where gases of high CO 
content are manufactured—producer gas 
26 per cent, coal gas 12-15 per cent, 
water gas 33 per cent, reformed natural 
gas 13-16 per cent. Leaks in the generat- 
ing apparatus, plant piping, purification 
equipment, pumping and distribution 
systems result in dangerous concentra- 
tions of CO in the neighborhood. Many 
leaks become increasingly evident as 
higher throughputs result in higher pres- 
sures throughout the plant. Recaulking 
of joints is now being superseded by me- 
chanical clamping. Where mains for- 
merly ran beneath plant buildings, it is 
wise to consider rerouting. 

Around water gas machines, super- 
vision must continually check to see that 
there is adequate ventilation. Operators 
are reluctant to open windows in cold 
weather. Leaks around generator clinker 


doors and coaling branch lids can easily 
result in dangerous CO concentrations. 

Apparatus for quick and accurate de- 
termination of CO concentrations was 
developed during the war. Every manu- 
factured gas plant needs some form of 
apparatus for quick, accurate determi- 
nation of CO. Present detectors are inex- 
pensive, sensitive to five parts per mil- 
lion (ppm) and give a ready check of 
the atmosphere in equipment removed 
from service for overhaul, in confined 
areas; such as the exhauster house, meter 
house or compressor building, and in 
underground electric or regulator vaults. 

The American Standards Association 
recommended 100 ppm as the arbitrary 
upper concentration in which a man 
should be permitted to work. The color 
chart furnished with the tester indicates 
not only the CO concentration, but also 
the effects to be expected after prolonged 
exposure. ° 

Fires in fuel bins are potential killers 
and must be handled with great care. A 
high CO concentration is certain to exist 
above a bin in which a fire is in progress. 
Even though the area is partly ventilated, 
a gas mask should be worn by anyone 
attempting to control the fire from 
above. Where there is a possibility of 
hot coke getting into a bin, it is wise to 
install water sprays above the bin. These 
may be turned on without the need of 
a man entering the dangerous area. Of 
course, a drain must be installed to 
prevent freezing of the system in cold 
weather. Our company recently experi- 
enced local spontaneous heating in a 
bunker of crushed coal. CO: was intro- 
duced at the throat of the bunker as the 
coal came down into the pulverizer. Oxi- 
dation was thus controlled, and the coal 
kept below the ignition point. With seri- 
ous bunker fires it is occasionally the 
best solution to empty the bin. 

Gas masks have continually improved. 
Hose masks with hand or motor-driven 
blowers are in general use. Oxygen 
breathing types; e.g., Scott Air Pak, 
Chem-ox have been developed. 

Even though a man may not have been 
made quite unconscious by CO, he 
should have medical attention. Oxygen 
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breathing apparatus is helpful. The man 
must be given rest. We cannot overlook 
the possible complications of heart strain 
with sudden exertion following absorp- 
tion of CO by the blood. 

In making repairs on equipment that 
has been purged, the apparatus must be 
blanked off or otherwise physically dis- 
connected from the system. Also, all 
other sources of possible leakage of gas 
into the apparatus should be discon- 
nected, such as gauge lines tied in com- 
mon with gauge lines on other equip- 
ment. The original check for CO made 
before men enter the equipment should 
be followed by further checks at pe- 
riodic intervals until the repairs are com- 
pleted. 


Fire Hazard 

Few wood structures are found in gas 
plants today. Where such exist, insur- 
ance rates dictate the installation of au- 
tomatic sprinkler systems. 

Where fuel oil, tar, by-product light 
oils and LP fuels are processed or stored, 
adequate fire fighting equipment should 
be on hand. CO: gas and dry chemical 
extinguishers are finding increasing fa- 
vor. Totally enclosed motors, explosion- 
proof switches and vapor-proof globes 
have long been considered essential. 
Smoking is prohibited in many plants 
except in prescribed smoking areas. This 
last is particularly critical when new, 
temporary, or contractors’ men are 
working on the premises. 

How long is it since electric wiring 
was inspected? Corroded conduit, junc- 
tion boxes with covers gone, are invita- 
tions to short circuits. 

The advantages of portable welding 
outfits in repairing coke chutes and other 
corroded structures have made the 
welder a member of the regular main- 
tenance crew. Many of our “mechanics” 
are “torch happy.” How often have we 
seen a bit of burning rag or waste where 
particles of hot slag have fallen on it 
—perhaps from the floor above. The 
lads who make our repairs are good kids. 
They just haven’t been taught the need 
of the many safety precautions required 
when we use burning and welding tech- 
niques. What are some of these precau- 
tions? 

1. Tack the ground electrode directly 
onto the work or so near to it that there 
is no question of good electric conduc- 
tion. 

Too often when a small patch job 
is to be done on the second floor, the 
ground electrode has been spotted to the 
column nearest the welding machine. As 
long as the welder can establish an arc 
he is happy. It matters not to our young 
Romeo that part of that circuit is a 
glowing, arcing bit of scale somewhere 
under the floor, perhaps in the neighbor- 
hood of a gas leak not yet recognized. 
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AGA REPORT SHOWS IMPROVED ACCIDENT EXPERIENCE 


The gas utility industry in the United 
States had 16.03 disabling injuries per 
million man-hours of exposure in 1950, 
according to the report just issued by the 
bureau of statistics of the American Gas 
Association. This was 10.5 per cent 
lower than the previous year and marked 
the third successive yearly decline in 
the frequency rate. The number of dis- 
abling injuries per 100 employees de- 
clined from 3.70 in 1949 to 3.33 in 
1950, a decline of 10 per cent. 

The 1950 severity rate for the gas 
utility industry was 20.2 per cent lower 
than the 1949 rate and was the second 
lowest rate recorded since 1929. The 
number of days charged to disabling in- 


juries per hundred employees decreased 
about 19.6 per cent and was the lowest 
rate recorded since data have been col- 
lected. 

The number of disabling injuries per 
million man-hours in the natural gas 
branch advanced 1.6 per cent to total 
15.46 in 1950. The corresponding rate 
for the manufactured and mixed gas 
branch of the industry was 17.32, a de- 
crease of 23.8 per cent from the 1949 
rate. The accident severity rate for the 
natural gas branch declined 10.3 per 
cent in 1950 compared with 1949, while 
the severity rate for manufactured and 
mixed gas companies showed a decrease 
of 31.9 per cent from the previous year. 





2. A water hose and/or chemical fire 


extinguisher should be nearby, and the 
surrounding area well wet down. If dust 
is present, it should be flushed away or 
the job scheduled when the process re- 
sponsible can be shut down. 

The following precautions appear in 
American Standards for Fire Prevention 
and Protection: 

3. Where practicable, move the object 
to be welded to a safe location designated 
for welding. 

4. If the object to be welded cannot 
readily be moved, all movable fire haz- 
ards in the vicinity shall be taken to a 
safe place. 

5. If neither of the above is possible, 
then guards shall be used to confine the 
heat, sparks and slag and to protect the 
immovable fire hazards. 

6. If none of the above precautions 
can be carried out, the welding or cut- 
ting shall not be performed. 


Again we must check the atmosphere 
for combustible gas before striking an 
arc, and we must check again at fre- 
quent intervals. 

To combat fires that have started, an 
assured emergency water supply is es- 
sential, as is also plenty of fire hose, on 
the hose cart and ready for action. Fre- 
quent inspection of fire extinguishers and 
hose is essential. Actual working fire 
drills with fires in isolated locations have 
undoubtedly been neglected since the last 
“emergency” but are being reactivated. 
The signal to be used in case of fire 
should be thoroughly understood and 
frequently tried. 

Safety in Operation of Liquefied Pe- 
troleum Gas Plants was discussed by 
H. Emerson Thomas at last year’s Pro- 
duction Conference. He stressed the im- 
portance of thorough employee training 
in handling liquefied petroleum prod- 
ucts. 

The third hazard is the explosion haz- 
ard. 


For an explosion, as for a fire, three 
conditions are, of course, necessary—a 
combustible substance, a source of ig- 
nition, and air. Eliminate any one and 
an explosion is impossible. 

Explosions produce the most spectac- 
ular, the most costly single accidents, 
costly both in injury to persons and dam- 
age to property. Aside from the physical 
agony attendant on severe burns, scalds 
and contusions, it is impossible quickly 
to replace much of our equipment today. 

Some plants are regularly checking 
exhauster, meter, and compressor houses 
for gas leaks. Stuffing boxes on boosters, 
packing on valve stems, and in bell and 
spigot joints are all common sources of 
leaks. Holes rusted in drip lines—and 
why do they always occur inside founda- 
tion walls—are sometimes to blame for 
the presence of gas in our buildings. 

Our electrical equipment is all up to 
standard, we don’t permit smoking. Are 
there any possibilities for ignition that we 
have overlooked? How about static elec- 
tricity? It has long been the practice to 
ground gasoline tank trucks. How about 
grounding the discharge end of steam 
hoses used for purging scrubbers, or 
tanks of volatile oils. Hoses used in sand 
blasting or in applying “gunnite” throw 
a terrific wallop—better ground them. 
Observe such a hose operating in the 
dark for a few seconds if you need ad- 
ditional conviction. 

The alternate contact and separation 
of dry leather or rubber belts on pulleys 
causes a static charge to accumulate on 
the belt. A grounded metal comb-type 
static eliminator will draw off such a 
charge. The danger of static discharges 
is greatly lessened when the humidity is 
above 70 per cent. 

The inside of foul gas mains and ap- 
paratus ahead of the H:S purification 
plant are frequently coated with depos- 
its containing finely divided FS. If the 
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main is opened up for any purpose, air 
enters and immediately the F,S begins 
to oxidize. If not kept moist it will rap- 
idly dry out and begin to glow. We are 
really inviting trouble if we fail to purge 
foul gas equipment with steam or inert 
gas before removing it from service. 

Combustible gas indicators are a great 
aid in detecting and pin pointing small 
leaks. The use of N: and CO: for purging 
natural gas lines and LP equipment is 
now wide-spread. 

When a large container is to be 
purged, the annoyance of freezing en- 
countered in the discharge valve of CO: 
cylinders can be overcome by attach- 
ing a copper tube of 3/16” id from the 
valve to the tank being purged. By pre- 
venting expansion until the liquid CO: 
has entered the container, it is possible 
to empty a 400 cu. ft. cylinder of CO: 
in three minutes. 


There Is Air in Water 


In 1942 an explosion occurred in a 
water gas condenser where gas from this 
condenser was used for underfiring coke 
ovens. A search was made to discover 
how air had entered the system. 

The water gas set had been shut down 
for 39 hours preceding the explosion. 
In the meantime, water running into the 
wash box had entrained sufficient air to 
fill much of the piping and condenser. 
When underfiring was begun, this air 
mixed with gas reached the hot brick in 
the coke oven regenerators. Ignition pro- 
ceeded back through the lines into the 
condenser. The latter was blown out- 
ward. 

Tests made on the wash box showed 
that water entering at a rate of 2000 gals. 
hr. had introduced air at a rate of 160 
cu. ft./hr. While other steps were taken 
in this particular case to prevent a re- 
currence, two are applicable to all water 
gas plants: 1—The water inlet funnel 
was modified to allow for the escape of 
any air previously entrained, and 2—It 
is now company practice to flood the 
wash box and close the gas valve even 
for brief shut downs. 

A hazardous condition can arise in 
connection with the 3-way valve on wa- 
ter gas sets equipped for backrun. If the 
hydraulic cylinder is slow in operation, 
if a shaft key becomes loose or the shaft 
breaks, blow air from the base of the 
generator can pass through the backrun 
line through the wash box and mix with 
gas in the condenser and relief holder. 
When the CO: content of the mixture 
reaches 4.5, all that is needed for a dis- 
astrous explosion is the source of igni- 
tion. In several cases, this source has 
been a spark in the Cottrell precipitator. 

It is now safe practice to interlock hy- 
draulically the three-way valve and blast 
valve so that the latter cannot open until 
the former has closed. A_ butterfly 
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damper in the backrun line, shut during 
the blow period, is also helpful. Oxygen 
recorders are now available and such an 
apparatus after each gas machine, espe- 
cially when equipped with an audible 
alarm, is a good investment. When the 
clinker zone in the generator has pro- 
gressed upward to the point where air 
is no longer passing through hot coke, 
the oxygen recorder reports the condi- 
tion at once. 

The average cost of a fatality for the 
past two years has been $26,000. Cases 
which the safety men call Permanent To- 
tals, are costing between $75,000 and 
$100,000. In addition to the high cost 
of property damage the indirect costs of 
even minor accidents are even greater 
than the direct costs—time lost by super- 
Vision in investigations, in breaking the 
news to the family—cost of training a 
new employee to fill the job—the cost 
of lowered employee morale—poorer 
public relations. 


Employee Suggestion Develops 
Steel Ferrules for Wire Loops 





An employee suggestion submitted by 
Norman A. Olson and Arnold H. Muel- 
ler, transportation department, Public 
Service Co. of Colorado, Denver, 
brought time and money saving results, 
according to an announcement from the 
company. 

Their suggestion was “that steel fer- 
rules be used to hold a formed loop on 
the end of truck winch lines and wire 
rope slings.” 

The top photograph shows the old 
method with frayed end strands that 
can cause accidents, and thick clamps 
that will not pass through sleeves. 

The bottom picture shows the new 
way. The splice will pass through sleeves 
and under loads with one inch clearance. 

Mr. Olson and Mr. Mueller received 
an award of $100. 


Gas Companies Plan to Spend 
$41 Billion in 5 Years 


Gas utility companies and pipe line 
companies in the United States expect 
to spend approximately $4.59 billion 
for construction of new facilities and 
expansion of present plant and facili- 
ties in the five year period from 1951 
through 1955, according to a survey by 
the bureau of statistics of the American 
Gas Association. During the past five 
years, 1946-1950, the nation’s distribu- 
tion and pipe line companies spent 
$3.99 billion for the purchase and con- 
struction of new plant and equipment. 

More than a year ago, the association 
predicted that for the first time in his- 
tory, gas utility and pipe line companies 
in 1950 would spend more than one 
billion dollars for new construction. The 
industry actually expended $1.19 bil- 
lion for new plant and equipment. 

The forecast for 1951 indicates esti- 
mated expenditures of $1.54 billion and 
it is estimated that the industry will 
spend an additional $1.30 billion in 
1952 to take care of prospective new 
customers and increased consumption 
of present customers. Estimates de- 
clined to $707.5 million for 1953, 
$553.8 million for 1954 and $492.8 
million to be spent for construction in 
1955. 

As during the past five years when 
$2.19 billion were spent, natural gas 
transmission lines continue to represent 
the largest single category of expendi- 
tures with $2.40 billion or nearly one- 
half the total expenditures being de- 
voted to natural gas construction. Be- 
cause the rapid growth of natural gas 
distribution is bringing a major transi- 
tion in the gas industry, the forecasts 
for the manufactured, mixed and lique- 
fied petroleum gas branches were com- 
bined. Total expenditures of $397.2 mil- 
lion were forecast for these branches 
during the next five years. Anticipated 
expenditures for the development of un- 
derground storage facilities for the first 
time were shown in the current survey. 
The gas industry expects to spend $92 
million for such facilities in the coming 
five-year period. 

A construction program of this mag- 
nitude connotes a major financing pro- 
gram ahead for the gas industry. Tenta- 
tive estimates show that about 30 per 
cent or $1.4 billion of the $4.59 billion 
needed will be available from various 
internal sources, leaving about $3.2 bil- 
lion to be raised from outside financial 
sources. It is estimated that, of the 
latter amount, about $900 million will 
represent preferred and common stock 
issues and the rest or $2.3 billion will 
consist of debt issues. 

The transmission line estimates in- 
cluded in this survey were based on 
projects for which certificates of ap- 
proval have been granted by the Federal 
Power Commission as of June 1, 1951, 
plus allowances for some pending pipe 
line projects for which the prospects for 
approval were bright. 
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Code of Ethics for Manufacturers 
Of Industrial Gas Equipment 


A statement of necessity for a Code 
of Ethics governing the conduct of man- 
ufacturers of industrial gas equipment, 
and the code as drawn up by members 
of the Industrial Gas Equipment Divi- 
sion of the Gas Appliance Manufactur- 
ers Association is reproduced herewith 
in its entirety. Editorial comment on the 
code will be found on page 9. 

“Since industrial gas equipment is 
designed and constructed largely to the 
individual customer’s order only, it is 
not possible for manufacturers to op- 
erate in accordance with a system of ap- 
proving and publicizing American Stand- 
ard of safety and durability as such 
standards do not exist for this type of 
product as in other gas appliance fields. 
In the absence thereof, it is believed 
that a need exists for a list of reputable 
manufacturers of industrial gas equip- 
ment who pledge themselves to a Code 
of Ethics to take the place of such 
standards. 

“Conscious of their obligations to the 
public in matters of safety and reliabil- 
ity, each of the manufacturers whose 
name appears herein has pledged him- 
self to the following Code of Ethics, 
recognizing that the significance of such 
Code and the reputation of this indus- 
try depends in part upon his own in- 
tegrity and honesty in the representa- 
tions which he shall make with respect 
to his product and the care which he 
shall exercise in its design and con- 
struction. 


Code of Ethics 


1. We shall make every attempt to de- 
sign our products in accordance with 
sound engineering principles and the re- 
sults of proven research and to construct 
our product with superior workmanship 
and materials. 

2. We shall, to the best of our ability, 
assign to our product accurate and de- 
pendable input and output ratings. 

3. We shall seek always to design and 
construct our product with a view to 
its satisfactory performance over its 
reasonable expected life. 

4. We shall stand ready at all times to 
cooperate in the preparation and ap- 
plication of American Standards of the 
American Standards Association appli- 
cable to our product. 

5. We shall apply to the selection of 
controls and accessories used in our 
completed product the same high stand- 
ard of care and the same regard for 
American Standards of the American 
Standards Association, respecting both 
safety and durability exercised in its 
design and construction. 

6. For the assistance and convenience 
of installers and users of our product, 
we shall, wherever practicable, furnish 
therewith carefully prepared directions 
for installation and use. 

7. In presenting our qualifications, 
we shall make only such representa- 
tions as are consistent with integrity 
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and the highest standards of our indus- 
try, and shall scrupulously avoid any 
false, misleading or deceptive statement 
with respect to the grade, quality, de- 
sign, construction or performance of 
our product. 


Michigan-Wisconsin Applies 
For Rate Increase 


Michigan-Wisconsin Pipe Line Co., 
Detroit, has applied to the Federal 
Power Commission for an increase of 
approximately $3,700,000 in its rates 
for wholesale natural gas service, based 
on anticipated sales for the 12 months 
ending March 31, 1952. 

Michigan-Wisconsin’s proposed in- 
crease would amount to 3.5 cents per 
thousand cu. ft., an increase of 12.5 
per cent. 





Amere Gas Utilities Announces 
Expansion Plans 


Amere Gas Utilities Company, of 
Charleston, W. Va., hay _ked the Fed- 
eral Power Commissicg for authority 
to construct approximately 33.6 miles of 
pipe line in West Virginia to increase 
the capacity of its system to supply the 
natural gas requirements of present cus- 
tomers. 

The company plans to build about 
two miles of line in Wyoming County 
to reinforce the gas supply to Mullens, 
W. Va.; to construct approximately 16.5 
miles of line in Mercer County to supply 
additional requirements of Princeton 
and Athens, W. Va., and to supply gas 
at wholesale to Bluefield Gas Co., and 
to build approximately 15.1 miles of 
line in Raleigh and Mercer Counties to 
transport gas from Atlantic Seaboard 
Corporation’s Flat Top compressor sta- 
tion to Amere’s distribution operations in 
Beckley, W. Va., during winter months. 


Hess Lauds Steel Industry’s Expansion 
But Sees More Line Pipe Needed 


In order to meet the rapidly expand- 
ing demands for natural gas, the steel 
industry has more than tripled its capac- 
ity for making line pipe since 1946, ac- 
cording to a report issued June 21 by 
the Gas Appliance Manufacturers Asso- 
ciation. 

Since the middle of 1945, the Federal 
Power Commission has authorized the 
construction of 29,875 miles of natural 
gas pipe lines, requiring 6,768,300 tons 
of steel, Frederic O. Hess, GAMA presi- 
dent reported. 

At the same time, Mr. Hess.said, the 
steel industry has broadened its output 
of line pipe from less than a million tons 
in 1946 to a point where 3,668,511 tons 
were actually shipped last year. The 
1946 production of line pipe, totaling 
974,000 tons, represented less than two 
per cent of the steel industry’s shipments 
of all steel products, whereas, in 1950, 
line pipe shipments were slightly more 
than five per cent of the industry’s total, 
he added. 

“However,” Mr. Hess declared, “the 
demand for pipe lines, by both the gas 
and oil industries, obviously will con- 
tinue at the present rate for some time to 
come. It is hoped, therefore, that the 
expansion program of the steel industry 
includes additional manufacturing facil- 
ities for line pipe. Only then does it seem 
possible to satisfy the needs of our fuel 
distribution system.” 

The importance of continued expan- 
sion of line pipe capacity is immediately 
apparent, he declared, from the fact 
that, on January 1, FPC had applica- 
tions pending for another 15,866 miles 
of natural gas lines, requiring an addi- 
tional 3,114,300 tons of steel. 

During the first quarter of this year, 
the steel industry shipped 724,479 tons 
of line pipe, representing 3.7 per cent of 
its total shipments. However, Mr. Hess 


pointed out, in many areas the installa- 
tion of line pipe is a seasonal project and 
first quarter shipment figures cannot be 
projected to give an estimate of the year’s 
total. Supporting this, he noted that the 
volume of line pipe shipments had al- 
ready begun to climb in March. 

Of the 29,875 miles of gas pipe lines 
authorized by FPC up to January l, 
some 17,621 miles, which required an 
estimated 3,757,100 tons of steel, are 
completed and operating. Another 12,- 
254 miles of line, involving 2,011,200 
tons of steel, had not been completed at 
the year’s beginning, the GAMA presi- 
dent revealed. However, the steel indus- 
try’s production of line pipe must satisfy 
the needs of both the natural gas and oil 
industries, he said. Taking both these 
uses into consideration, it seems unlikely 
that the supply of line pipe available this 
year will total more than half the indus- 
try’s need, Mr. Hess added. 

He noted that Deputy Petroleum Ad- 
ministrator for Defense Bruce K. Brown 
recently reported that: “it appears that 
the total supply of line pipe in the months 
immediately ahead is likely to equal less 
than two-thirds of the planned usage by 
oil and gas companies.” 

After deducting certain amounts of 
small diameter pipe for essential uses, it 
is highly improbable that the supply of 
large diameter pipe will meet more than 
50 per cent of the amount needed, Mr. 
Brown added. 

The completion of projected natural 
gas lines, which would bring the benefits 
of natural gas to additional thousands of 
consumers and industrial users, is of in- 
estimable importance to the defense ef- 
fort, Mr. Hess declared. 

He pointed out that the probability of 
a supply pinch in both solid and liquid 
fuels in the event of all-out war makes 
the maximum distribution of natural gas 
vital to the security of the nation. 
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ns The next four pages of American Gas Journal are 
the “4 AT U R A [ G A S$ —in an edited fashion—what The Brooklyn Union 
us- Gas Co. told its employees about conversion from 
ce C H A N E E . 0 V E R manufactured gas to natural gas, by a special sup- 
nty plement in its employee magazine. Illustrations are I 
€ by courtesy of “The Brooklyn Union Gas News.” 
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sin valve can be installed, the main 
‘hs. must be found. Here a main is 
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s of needed to complete this 
-in- installation. These will be 
ef- installed while backfilling. 
oe PREPARING FOR CHANGE-OVER FROM MANUFACTURED GAS TO NATU- from adjacent districts when conversion is actually taking place. Here 
= RAL GAS, which is scheduled to start on March 6, 1952, the distribu- John Cohoon of development and planning department places a flag 
kes tion system is being divided into fifty-eight districts of about 16,000 cus- on large master conversion map located on fifth floor of géneral office 
gas tomers each. Approximately 1,200 sectionalizing valves are being installed building to indicate that another sectionalizing valve has been installed. 
in mains. These valves will permit the isolation of a particular district The distribution department has already completed about 250 installations. 
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NEW EQUIPMENT : 
AT GREENPOINT Wii 


4 CLEAN FUEL for consumer. Bs U 
»y these dust scrubbers at G ié ly 
Norks which remove fine gam * 
»f dust, sand and pipe 
1atural gas as it is 
‘eceived. 








Baus fhes PORTION OF NEW CONTROL HOUSE at Greenpoint Works where flow 
: of natural gas is regulated. Here Controlman Edward J. Clarke directs flow. 
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NATURAL GAS BILLING 
METERS at Greenpoint Works 
measure amount of natural 
gas received via 1,840-mile 
pipe line of the Transconti- 
nental Gas Pipe Line Corpo- 
ration. Shown are four meters 
and test run. 


ODORIZER AT GREENPOINT 
WORKS provides odor in 
natural gas. It adds Cal- 
odorant Special “’C,” to give 
fuel a distinctive odor. 
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SURVEYING CUSTOMERS. F. H. Bradler, of Conversions and Surveys, Inc., experts who 
have done this work all over the country, calls on a customer to survey her appliances. 
He records the name, model and serial number of her range, as part of a 1% per cent 
survey that will be used as a basis for ordering the proper material to convert domestic 
appliances when natural gas arrives. The conversion firm has surveyed 60,000 com- 
mercial and industrial accounts and spot-checked 10,000 domestic customers in getting 
ready for change-over. 


SAFETY FIRST! Taking samples of flue gases to determine combustion characteristics. 
Chemist Bernard Mann, laboratory, is analyzing flue products gathered by flue gas 
collector shown atop old style gas range. 


DETERMINING FLAME CHARACTERISTICS of an industrial burner that is burning 
natural gas. Results will be compared with data on present mixed gas. Appliance 
utilization engineer John Percy, new business, is running this test at the appliance 
testing laboratory at Citizens Works. 


DRILLING BURNER PORTS on a Garland restaurant broiler. Junior Engineer Joseph 
Cahill, new business, shows what will take place during change-over when customers’ 
appliances are converted. 
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(Brooklyn Union Gas Explains Conversion 
Preparations to Employees 


Continued from preceding page) 





OUR CUSTOMERS WILL BE KEPT INFORMED 


A steady stream of information will be released by 
the Publicity and Advertising Department to keep our 
customers informed of developments during the con- 
version program. 

There will be advertisements and stories in the 
newspapers explaining that change-over will neces- 
sitate conversion of customers’ appliances. Each cus- 
tomer will also receive a broadside with a little booklet 


explaining the whole program and a map of our 


he will receive a notice in the mail giving him instruc- 
tions as to what to do and telling him that in about a 
week natural gas will be supplied in place of our 
present gas. On the actual day of conversion he will 
be well aware of what is to take place for, on the day 
previous, a doorknob sticker will be attached to his 
front door repeating previous instructions. As we plan 
also to employ radio and television announcements, 


without doubt every customer will know that natural 





territory. 





Seven days before a customer is actually converted, 


gas is coming into his premises and that conversion 


experts are coming around to adjust his appliances. 











An essential to a smooth and un- 
marred conversion operation is 
thorough employee briefing on 
every step in the process well in ad- 
vance of actual changeover. In the 
interests of public relations it is nec- 
essary not only that the non-techni- 
cal as well as the operating person- 
nel know exactly what is being 
done. They must also know how and 
when and why. This pattern of 
simple preliminary education as ad- 
dressed to its employees by The 
Brooklyn Union Gas Company may 
readily be adapted to the require- 
ments of other gas companies facing 
the job of conversion within the next 
few months. EDITOR 
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THE CHANGE-OVER CUSTOMER RELA- 
TIONS GROUP which is in charge of 
preparation of advertising, publicity, cus- 
tomer notifications, manufacturers’ contacts, 
talks to civic groups, notifications to build- 
ers, dealers and distributors, and other 
forms of public information under the natu- 
ral gas committee. 


THE CO-ORDINATOR’S GROUP. The func- 
tion of this group is to direct the physical 
work to be done during conversion. 
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Installation and Comparative Costs Given 
For Steel vs Graphite Anodes 


GROUND 








NOT 
sul 
Pl 
RIGHT OF WAY Ss, 
ra . of 
4 y 
/ 5 
x © 
GRAPHITE ANOOES uv ae Fa) x 
RECTIFIMR ON STUB POE po 
AUGER 8” HOLE 
/e¥e' DEEP LEVEL 





2 








70 AECTIFIER 


NATIONAL CARBON CO. 
GRAPHITE ANOOF 2” * 80% 


TEN yo FH FA) FG 
- Y __ GRAVEL 











60” | 





4 
+< 
a 


July 1951, American Gas Journal 


Services 


NATIONAL CARBON CO. 
OF-2 BACKF/LEL 


Paper presented at Technical 
Conference, 
Coast Gas Ass‘n, Los Angeles 


Pacific 


Left: Fig. 1l— 

Graphite anode 

installation on Se- 

pulveda boule- 
vard. 


Left, below: Fig. 2 

—Method of in- 

stalling graphite 
anodes. 


Right, below: Fig. 

3—Method of in- 

stalling verticle 
steel anode. 














8 %e | 


pe 20°} 














by J. S. Dorsey 


Southern California Gas Co. 


on the installation of graphite an- 

odes at one particular location, and 
the cost comparison between graphite 
anodes and vertical steel anodes. 

The only right-of-way which could be 
secured at this location was a lot 40 
feet wide by 160 feet deep. It was de- 
sired to install the anode as far away 
from the pipe line as possible; and it 
was also desired to use a rectifier with a 
direct current output of 25 amperes at 
not over 24 volts, which in turn required 
an anode resistance of not over 0.96 
ohm. A group of vertical anodes lo- 
cated near the rear of the lot appeared 
to satisfy these two requirements better 
than other types of anodes. The choice 
then had to be made between graphite 
or steel anodes, and this was done on 
the basis of a cost analysis of the two 
which showed graphite anodes to be ap- 
proximately $320.00 cheaper at this par- 
ticular installation. 

Fig. 1 shows the location of the pipe 
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line, right-of-way, and nine vertical an- 
odes. These anodes were spaced 15 feet 
apart in the form of a square. The rec- 
tifier was installed at the rear of the lot 
as it was desired to screen it from the 
street as much as possible. 


Graphite Anodes 

It was calculated that if nine graphite 
anodes were installed, they should be 
1642 feet deep and eight inches in di- 
ameter in order to secure the desired an- 
ode resistance. This is considerably 
deeper than recommended by the manu- 
facturer of these anodes, for the aver- 
age or normal installation, and since it 
was necessary that the anode be effective 
to the bottom of the hole, it was decided 
to install two graphite rods in each hole 
as shown in Fig. 2. 

Tests that were made after the instal- 
lation had been completed showed that 
this was not necessary, at least at this 
time. The total anode resistance was the 
same whether only one rod or both were 
connected. If future tests disclose that 
this condition will remain unchanged, it 
is planned to use only one graphite rod 
located at about the center of the anode 
hole in additional installations of this 
type. 

National Carbon Co. BF-2 backfill 
was used in this installation. However, 
laboratory tests indicate that selected 
coal coke should be suitable for backfill 
material as far as its resistivity is con- 
cerned in most types of soils, and this is 
considerably cheaper. The anode holes 
were drilled with conventional earth- 
drilling equipment which is quick and 
not expensive as long as the ground does 
not cave in and no rock is encountered. 


Steel Anode 


The type of steel anode which it was 
planned to install, in the event that 
graphite anodes were not used, consisted 
of nine bundles of three pipes each. The 
details of an individual bundle are 
shown in Fig. 3. Since each bundle has 


Report Gas Range Shipments 
21.7% Ahead of 1950 


Domestic gas range manufacturers 
shipped 249,600 units during April, a 
decline of 54,400 from March, but 4.4 
per cent higher than the 239,100 shipped 
in April, 1950, according to the Gas 
Appliance Manufacturers Association. 

During the first four months of this 
year, shipments totaled 1,067,200 units, 
a gain of 21.7 per cent over the 877,- 
100 units shipped in the corresponding 
period last year. 

The latest available figures on electric 
ranges indicate shipments of 478,500 
units in the first quarter, compared with 
817,600 gas ranges, reflecting continued 
high consumer preference for the gas op- 
erated appliances, according to GAMA’s 
domestic gas range division. 
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a larger diameter than a single graphite 
anode, the interference effect between 
the individual bundles would be greater 
than between individual graphite anodes, 
and therefore it would be necessary to 
install the steel bundles at a greater 
depth in order to secure a similar total 
anode resistance. The size of steel pipe 
was selected so that this anode should 
last for 25 years, since this is the life 
expectancy of the graphite anodes. 


Cost of Graphite vs Steel Anodes 
A cost comparison between these two 
types of anodes is shown below: 


1. GRAPHITE ANODES 


Material 
18 Graphite rods $142.76 
Plus freight 25.46 
2900 Lb. National Carbon Co. 
BF-2 backfill 119.07 
Plus freight 136.71 
Total material cost....... $ 424.00 
Labor 
Augering 9 anode 
holes $225.00 
Installing anodes 
and backfill 50.00 
Total labor cost......... $ 275.00 
Grand total—........... $ 699.00 


(labor and material cost) 


2. STEEL ANODES 
Material 
6\4 Tons Junk steel pipe at 
$50.00 per ton 
1/0 underground 
cable 130.90 
Miscellaneous, 
asphalt, etc. 


$312.50 
432 Ft. 


25.00 
Total material cost...... $ 467.50 


Labor 
Augering 9 anode 
holes $324.00 
Welding and prepar- 
ing anodes and in- 
stalling in holes 


Total labor cost........ $ 549.00 


Grand total—.......... $1016.50 
(labor and material cost) 





Blaw-Knox Issues Booklet 
On Gas Conditioning 


The gas equipment department of 
Blaw-Knox Division of Blaw-Knox Co. 
has published a research bulletin (num- 
ber 2353) on gas conditioning and gas 
equipment. 

The 20-page pamphlet contains pho- 
tomicrographs showing the effects of en- 
trained wet and dry dusts. There is a re- 
view of a new method for determining 
the entrained dust and oil content of gas 
streams, a “yardstick” developed by the 
Blaw-Knox research department, along 
with photos of testing apparatus. A sec- 
tion describing the company’s gas clean- 
ers has graphs showing how to determine 
the size to be used. There is also a de- 
scription and a table of specifications on 
the new Blaw-Knox fogger. 
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Domestic 
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Corporate structure 
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How to Use the Material 


American Gas Fundamentals is not 
intended as a training or service manual. 
It is a comprehensive compilation of 
basic gas facts to guide any gas utility 
employee toward a broader understand- 
ing of the industry as a whole. It is 
written in layman’s language so that the 
technical fundamentals of every subject 
treated may be digested and understood 
by the non-technical reader. 

The series is designed to be removed 
from each current issue of AMERICAN 
Gas JourRNAL and filed in a ring binder 
where it may be accumulated into a text 
book of permanent usefulness. Since the 
series will not run in sequence as out- 
lined, material should be filed under the 
major subject head appearing in the 
upper right hand box at the head of 
each chapter. 

New subscribers to AMERICAN Gas 
JourNAL will be supplied free, upon 
request, with reprints of all previous 
chapters. Younger employees who may 
be required to serve in the armed forces 
will have put aside for them a full set 
of all texts that may be printed during 
their absence. 
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A CONTINUING EDUCATIONAL AND REFRESHER COURSE IN GAS TECHNIQUES, OPERATIONS AND MANAGEMENT 





Transmission of Natural Gas 


“AHE expansion of the natural gas industry which 

has been going on in this country for over 20 

years was interrupted by World War II, but since 

then it has proceeded at an accelerated rate. As a result 

of this growth, natural gas from the southwest is being 

delivered to practically every section of the United States 

and the mileage of natural gas pipe lines now exceeds 

that of our railroad systems. Notwithstanding this, the 

capacity of our natural gas pipe lines falls far short of 

the market demands for this fuel and there is every reason 

to believe that the period of expansion will continue for 
years. 


Early Pipe Lines 

In the very early days of the natural gas industry the 
transmission lines, which were of short length, were con- 
structed of pipe made of white pine logs. One end of 
each pipe section was bell shaped and the other end 
trimmed to fit the bell. Hot tar sealed the joints. 

The first high pressure transmission system was built 
in 1891 to carry gas from wells near Greentown, Indiana, 
to Chicago. Wrought iron pipe, screw type, was used for 
this 120 mile line which was designed for pressures up to 
525 pounds. It is worth noting that 500 pounds pressure 
was about the maximum used up to 1930. 

Practically all transmission lines laid prior to 1900 were 
wrought iron. Shortly after the turn of the century steel 
pipe became available at much less cost and it rapidly re- 
placed wrought iron for transmission line work. As a 
matter of fact, the improvements which have since been 
made in the manufacture of steel pipe have played an im- 
portant part in the development of our modern long dis- 
tance transportation systems. 

The construction of a modern long distance pipe line is 
a major engineering undertaking which requires the use 
of much heavy equipment. A very good idea of the work 
involved can be obtained from movie films that have been 
made on some of the recent construction jobs. Several 
excellent films are now available.+ As a measure of the 
magnitude of these jobs, it might be pointed out that the 
cost of installing a fairly large system runs well over 
$100,000,000. 

The first problem in connection with construction work, 
of course, is that of the pipe line route. A preliminary 
field survey is made by engineers to select the logical 
points for road, stream and railroad crossings and also to 
locate swamps and evidences of land slips. In this work, 


+ Pipe line construction films available for group showing may be 
obtained free of charge from the American Gas Association, 420 Lex- 
ington Ave., New York 17, N. Y. Titles include: ‘Gas,’ by the Tennessee 
Gas & Transmission Co.; ‘‘Westward Flow,’’ Southern California Gas 
Co.; “Pipe of Plenty,” Michigan Consolidated Gas Co.; “Eternal 
Flame,’ Columbia Engineering Corp. 
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topographical and township maps are used, to locate a 
satisfactory route, and to obtain the names of land owners 
whose farms and properties are to be crossed by the line. 
Special aerial surveys also are often made. 


Rights of Way 


After the preliminary survey is completed, permanent 
rights of way are obtained from the owners of land to be 
crossed by the line. 

Rights of way are easements granted by the land owner 
giving the pipe line company permission to lay, repair 
and finally remove pipe lines, together with the right of 
ingress and egress in operating and maintaining the line. 
Rights of way specify the amounts to be paid per rod of 
line actually laid and carry an agreement on the part of 
the company to pay the land owner for damages to crops 
and fences which result from the laying, repairing or re- 
moval of pipe. 


Surveying 

The proposed right of way is then surveyed. Often- 
times the route which is indicated on a map will be 
changed because of heavy rock formations, swamps or 
evidences of recent land slides. As far as possible, river 
and road and railroad crossings are kept to the minimum. 
The route of the pipe line is marked by driving stakes into 
the ground and the land is cleared of timber and under- 
brush. 


Construction Work 


Pipe is shipped in steel gondola cars to points as close 
as possible to the right of way. It is unloaded by a port- 
able revolving crane powered by a gasoline engine. The 
pipe is hauled to the right of way by truck, tractor or 
team, depending upon the contour of the country and 
condition of the roads. The lengths of pipe are strung or 
laid on the ground, end to end. 

The trench or ditch that is to receive the pipe is dug by 
machine wherever the condition of the country is not too 
rugged. The modern ditching machine includes a revolv- 
ing wheel with digging teeth and buckets which loosen 
and remove the earth. It is driven by a tractor motor 
equipped with caterpillar treads. The dirt is dumped from 
the buckets into an endless conveyor and deposited upon 
the bank alongside the ditch. 

The width of the ditch depends upon the size of the 
pipe and is usually deep enough to allow a 24 inch cover- 
ing of earth as a minimum. Very large high pressure 
lines sometimes are covered with three or four feet of 
earth. The line should always be below plow depth. 

Where heavy rock formations are encountered, it is 
necessary to drill and blast the rock. Portable air com- 
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pressors are used to supply air at high pressure through 
a rubber hose to the drill. After a hole has been drilled, 
dynamite is lowered into it and covered with dirt. An 
electric spark from a hand-operated magneto explodes the 
dynamite. 


Laying the Line 

Skids made of heavy lumber are laid across the ditch 
and the lengths of pipe are picked up by a pipe-carrying 
crane and placed on the skids. The pipe is then connected 
by welding or with couplings for a distance that depends 
on the size of the pipe and the contour of the country. 
The connected pipe is lifted high enough to permit re- 
moval of the skids and carefully lowered into the ditch. 


Reasons for Burying Pipe 
There are three main reasons for burying the pipe: 


1. To allow for the tilling of farms crossed by the pipe 
line. 

2. To provide sufficient weight or ballast to keep the 
pipe from parting due to the pressure exerted inside the 
line. 

3. To keep the gas at a more even temperature, thereby 
decreasing expansion and contraction and lessening the 
tendency for the pipe joints to loosen or leak. 


Pipe Protection 

In order to protect the pipe from the effects of soil 
corrosion and electrolysis, it is customary to cover it with 
a coal tar or asphalt coating. This protective coating is 
applied to the pipe before it is lowered into the ditch and 
great care must be exercised to make sure that it is not 
damaged when the pipe is laid or when the ditch is filled 
with earth. To make sure that the protective coating will 
not be .cut or dented by rocks and other material during 
the back filling of the ditch, the coated pipe may be 
wrapped with heavy paper, glass wool or other material. 


River Crossings 

River crossings are avoided whenever possible because 
of the time and expense involved in their construction. If 
the river is navigable, a permit to cross is required from 
the Secretary of War. 

Small streams may be crossed with a single line, but it 
is customary to use multiple lines in the crossings of rivers 
of any size. Most frequently these multiple lines are 
buried in the bed of the river and gate valves are installed 
on each line on both sides of the stream. Thus, if one line 
is washed out, the other lines are capable of carrying the 
full gas load, while repairs are being made. Occasionally 
it is found advisable to make an overhead crossing with 
the pipe line supported by tall steel towers. 


Railroad and Road Crossings 

Extreme care is necessary in laying pipe under railroad 
crossings to eliminate, in so far as possible, the dangers of 
leakage. To this end joints of casings several inches 
larger than the pipe itself are welded together and run 
underneath the crossing. The pipe line itself is then 
welded and passed through the casing. Gate valves are 
installed on both sides of the railroad right of way which 
can be closed as needed for making repairs. The casing 
is provided with a vent which will dispose of gas should 
leakage occur. 

Road crossings are made in much the same manner as 
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railroad crossings except for the fact that gate valves may 
not be necessary. 


Back Filling 


The back filling of the ditch or covering of the pipe is 
done by machinery. Machines used for this purpose in- 
clude caterpillar tractors equipped with swing boom and 
bucket which can be operated by one man, and bull- 
dozers. After the ditch is filled, the right of way land is 
cleared up, fences repaired and the property crossed is 
put in good condition. 


Testing the Line 

Before operations are started, the line must be tested. 
Thermometers are inserted into the pipe section under 
test at not less than two points to allow for correction in 
pressure due to temperature changes. Recording pressure 
gauges are a!so installed to check pressure conditions. 
High pressure air is then introduced by means of portable 
air compressors and each section of the line under test 
is isolated and watched for at least 24 hours with respect 
to pressure. If any pressure drop is detected, the leak is 
located and repaired and the test operation repeated until 
the pressure holds steady for at least twenty-four hours. 
Gas is then introduced into the line and when it has 
forced the test air out, the line is ready for service. 


Important Pipe Line Design Factors 

There are five fundamental factors to be considered in 
the design of any new pipe line. 

1—Initial Pressure: Generally initial pressures are de- 
pendent on pressures of the gas in a given field or upon 
pressures artificially produced by compression. 

2—Terminal Pressure: This is the pressure required at 
the end of the line or at the gate of the city which receives 
service from the line. 

3—Maximum Rate of Flow: This is the maximum quan- 
tity of gas which it is estimated will be required per day 
to meet the total demands of the market being served. 
Even though the peak demand may be required only once 
or twice a year, and then for a very short time, the line 
must be designed for this peak condition. 

4—Length of Line: This obviously is the length between 
the two terminal points. 

5—Pipe Diameter: This is the diameter required to de- 
liver the required quantity of gas a given distance under 
given initial and terminal pressures. 


Weymouth’s Formula 
For many years scientists and engineers have been 
working to develop mathematical equations or formulae 
which can be used in calculating pressures, volumes, pipe 
diameters, etc., in connection with the flow of gas through 
pipe lines. The Weymouth pipe line flow formula has been 
generally accepted as the most accurate. In simplified 
form it is as follows: 
Aa "/s j Pp, — P? 
Q=670.8d GL 
where 
Q = cubic feet per 24 hours measured at 14.7 Ibs. 
per sq. in. absolute and 60° F. 
Fiowing temperature of gas = 60° F. 
P, = Pressure at starting point — pounds per sq. in. 
absolute. 
P. = Pressure at terminal — pounds per sq. in. ab- 
solute. 


American Gas Journal, July 1951 
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LINE NO. 1—200 MILES LONG. PIPE 20” OD 
A-Field 


) 


700 Ibs absolute 


200 MILES. PIPE 20” OD 


100 MILES. PIPE 20’ OD 


A-Field 30 mile Point 625 Ibs 
C > 
700 Ibs 135,000 Mcf 400 Ibs 


A-Field 677 \bs 


700 Ibs 30 miles 192000 Mcf 400 Ibs 








NATURAL GAS TRANSMISSION LINES 


> 
115,000 Mcf per day 


LINE NO. 2—200 MILE SECTION OF LONG DISTANCE LINE WITH COMPRESSOR STATIONS EVERY 


A-Field C—Compressor Station 
(>) 
700 Ibs 95,000 Mcf 400 Ibs 700 Ibs 


LINE NO. 3—200 MILE SECTION OF LONG DISTANCE LINE WITH COMPRESSOR STATIONS EVERY 


C’—Compressor Station 
> 
700 Ibs 337,000 Mcf 400 Ibs 700 Ibs 


LINE NO. 4—200 MILE SECTION OF LONG DISTANCE LINE WITH COMPRESSOR STATIONS EVERY 
100 MILES AND 30 MILES OF LOOPING AFTER THE COMPRESSOR STATIONS. PIPE 20” OD 


700 Ibs 


B-Market 


50 ibs absolute 


C—Compressor Station 


> > 
al 150,500 Mcf 400 me aan Ibs 








d = Internal diameter of pipe, inches 
G = Specific gravity of gas 
L = Length of line, miles. 


Simple Form Pipe Line Design 

To understand the fundamentals of gas transmission, 
let us design together a very simple transmission line 200 
miles long connecting point A in the gas field with city B 
the terminal market as shown in Line No. | on the chart. 
Let us assume that 700 pounds absolute pressure is avail- 
able at A and 50 pounds is required at B, the city gate, 
and that careful study of the gas market requirements in- 
dicates that this line should have a capacity of 115,000,000 
cu. ft. per day. It will be noted that four of the basic fac- 
tors in this case are more or less fixed. By applying these 
known values to the Weymouth Formula we can readily 
calculate the requisite inside diameter of our pipe line 
system. Thus the diameter is found to be approximately 
20 inches. 


Barlow's Formula 

It is also necessary to determine the proper wall thick- 
ness of the steel pipe for it must be strong enough to 
stand the proposed operating pressures, yet no thicker 
than necessary for safety, because the cost of pipe varies 
directly with its weight. For this particular problem, use 
is made of Barlow’s formula for fiber stresses, which is: 


dxXp 
eed Fe 


where 
T = thickness of wall, inches 
d= outside diameter of pipe, inches 
p = internal fluid pressure in pounds per square 
inch 
f = working fiber stress in pounds per square inch. 
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If the tensile strength of the steel used in making the 
pipe is 60,000 pounds, and we use a safety factor of 
three, the working fiber stress is 20,000 pounds. Under 
these conditions the proper wall thickness, according to 
the above formula, is found to be 0.35 inches. 


Long Complicated Pipe Line System 

Now let us proceed to the design of a longer and more 
complicated transmission system—line No. 2. Assume 
conditions are as follows: Length of line 1000 miles. 
Daily capacity 90,000,000 cu. ft. Maximum initial pres- 
sure 700 psia. Terminal pressure SO psia. 

In a long line of this type it is necessary to build com- 
pressor stations at several points along the line to restore 
the operating pressure. This is true because the flow of 
gas through a pipe line is caused by a difference in pres- 
sure while the volume of flow that is caused by a given 
pressure differential is dependent upon the length of the 
line. To illustrate: The capacity of a 20 inch line, 1000 
miles long, with 700 pounds intake pressure and 400 Ibs. 
terminal pressure is 42,500,000 cu. ft. per day, whereas 
the same capacity could be provided in a 200 mile line of 
the same diameter with 700 Ibs. intake and 650 Ibs. ter- 
minal pressure. If we lower the terminal pressure of the 
shorter section to 400 lbs., its capacity is increased to 
95,000,000 cu. ft. per day. Hence, by installing booster or 
compressor stations every 200 miles to boost the pressure 
from 400 Ibs. to 700 Ibs., it is possible to bring the ca- 
pacity of the 1000 mile system up to the capacity of the 
200 mile system. To provide any such capacity in a long 
line without making use of compressor stations would re- 
quire either a pipe line of very large diameter or ex- 
tremely high pressures at the point of gas intake, and the 
cost of gas transmission would thus be increased greatly. 
With compressor stations every 200 miles we would re- 
quire four siations on a 1000 mile line. At the first three 
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stations the intake pressure will be 400 Ibs. and the outlet 
pressure 700 Ibs., but at the last station the inlet pressure 
will be 400 Ibs. wih a lower outlet pressure (580 Ibs.) 
for, in this case, the terminal pressure is 50 Ibs. 

The next problem is to determine the horsepower re- 
quirements of the compressor stations. The important fac- 
tors here are (1) compression ratio, which is the ratio 


700 
of station discharge pressure to inlet pressure 400 or 


1.75 and (2) volume of gas to be pumped. For the pro- 
posed compression ratio approximately 40 brake horse- 
power per 1,000,000 cu. ft. of gas pumped per day will be 
required. Each station, therefore, will require 95 < 40 or 
3,800 bhp of capacity. As these pumping stations, which 
are designed for peak load, will actually operate under 
variable loads, it is advisable to have a number of com- 
pression units at each station. For this reason, we would 
probably recommended 4—1000 bhp compressors per sta- 
tion or possibly 5, in order to provide a spare unit at each 
station. Compressor station No. 4 could be somewhat 
smaller since it would operate at a lower compression 
ratio and, therefore, have less work to do. 

The compressors are generally single stage gas compress- 
ing cylinders directly driven by gas engines. The fuel for 
the engines is taken from the pipe line with the result that 
the final deliverability capacity of the pipe line is some- 
what less than the capacity of the first section of the line. 
The line, as designed, therefore, would be capable of 
handling 95,000 mcf of gas per day up to the first com- 
pressor station, while its deliverability capacity at the 
terminal would be approximately 92,000 mcf. 

In designing a new long distance pipe line it is always 
advisable to make some provision for increasing its ca- 
pacity readily and economically. This is true because a 
line necessarily must be designed for the estimated gas 
requirements of a given market, and experience proves 
that these estimates are almost sure to be far below the 
ultimate actual demands for gas. In the case of our 1000 
mile line, a worth while increase in capacity can be pro- 
vided by installing new compressor stations midway be- 
tween existing stations, that is, by having a station every 
100 miles—Line No. 3. With these additional stations in 
operation, capacity of the line can be increased to 
135,000,000 cu. ft. per day. If still greater capacity should 
be called for, we would have to parallel the system in 
part by installing a second line for a given distance after 
each compressor station. It might be noted that while it 
is desirable to have compressor stations located at regu- 
lar intervals along the line, it is essential to have good 
cooling water at each station. For this reason it is gen- 
erally not possible to have exactly the same distance sepa- 
rate the various stations. 


Looping 

Many laymen are mystified by the capacity increase 
which is obtained by installing relatively short sections of 
duplicate lines at regular intervals throughout the system. 


It is difficult for them to understand how the capacity can 
be increased when all the gas has to be carried by the 
original single line for long distances. The mystery, how- 
ever, is readily cleared up by a study of the fundamentals 
of gas transmission. As stated previously, the flow of gas 
is caused by the differential pressure, and the greater this 
differential the greater will be the flow for any given dis- 
tance. In our study we have developed the capacity of a 
20 inch line 100 miles long with 700 Ibs. intake pressure 
and 400 Ibs. terminal pressure. The pressure on this line 
drops gradually from 700 to 400 Ibs. and at a point 30 
miles from the compressor station is 625 lbs., which means 
that the flow of gas for the next 70 miles is caused by a 
pressure drop from 625 to 400 lbs. Now let us install a 
parallel 20 inch line for a distance of 30 miles from the 
station—Line No. 4. The gas will now travel through 
two lines for a distance of 30 miles and as a result of the 
lower resistance to flow, there will be a higher pressure 
available at the 30 mile point than was the case with a 
single line. Thus the differential pressure forcing the gas 
through the next 70 miles of travel will be greater and 
cause a larger volume of gas to flow. By application of 
the Weymouth Formula it will be found that by parallel- 
ing the original line for 30 miles after each compressor 
station, as suggested, it is possible to increase the capacity 
of this system from 135,000 mcf per day to over 152,000 
mcf per day. The 70 miles of single line will carry this 
greater volume of gas because its intake pressure has 
been increased from 625 Ibs. to approximately 677 Ibs. 
Although the looping may be installed on the inlet side 
of the compressor stations, the principle seems more 
readily understandable by looping on the discharge side. 

There are, of course, numerous other problems con- 
nected with the designing of a gas transmission system, 
such as type of joints to be used in connecting the pipe, 
location and type of gate valve, etc. Most modern pipe 
line systems are welded because the welded joint offers 
maximum strength and other important advantages. 

In actual practice the design of a long distance trans- 
mission system presents not only many interesting engi- 
neering problems but several complicated economic prob- 
lems as well. For example, a system of similar capacity to 
the one used herein to illustrate the fundamentals of the 
problem could be designed with either smaller or larger 
diameter pipe. With smaller pipe it would be necessary to 
install greater compressor station capacity whereas with 
larger diameter pipe, less compressor station capacity 
would be adequate. It is necessary, therefore, in all cases 
to study the various possible design combinations from 
the standpoints of investment, of operating costs and ex- 
pansion possibilities. 


NOTE: The Weymouth formula, in its original form, as given in most 
text books has been used in this study because of its relative simplicity. 
In actual practice consideration, of course, is given to the deviation 
from Boyle’s Law that occurs when pressures are high, say 200 Ibs. 
or more. The Weymouth formula with this deviation factor incorpo- 
rated, will be found in the 1951 edition of “American Gas Handbook.” 


This chapter on transmission was pre- 
pared by Charles R. Bellamy, consultant. 
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June 
1951 


5.26% 5.35% 5.22% 5.38% 5.31% 5.36% 5.97% 5.62% 5.19% 5.71% 5.46%, 5.76% 


Natural Gas Transmission 
Companies 


May 
1951 


Feb. 
1951 


Mar. 
1951 


Jan. 
1951 


Apr. 
1951 


Natural Gas Transmission 5.30 5.45 543 5.35 5.31 5.47 5.67 
& Distribution Companies 

Manufactured & Mixed Gas 5.22 5.35 5.23 5.22 5.21 5.22 5.56 
Companies 

Class “A” Electric Companies 5.95 5.88 552 549 565 562 6.19 

Class “B” Electric Companies 5.88 5.94 5.72 566 5.78 580 6.38 


Dec. 
1950 


Nov. Oct. 
1950 1950 


Sept. 
1950 


July 
1950 


Aug. 
1950 


5.46 5.40 5.61 5.71 5.79 
5.46 5.24 5.52 5.55 5.76 
6.03 5.56 5.67 5.59 5.64 
6.06 5.99 6.06 6.35 6.41 








Method of Compiling Index of Yields 


This is a straight arithmetical index of comparative yields obtainable on 
a selected group of gas and electric utility industry common stocks. 

The companies comprising this index have been selected by the AMERI- 
CAN GAS JOURNAL as providing a representative cross-section of each 
industry, from the standpoint of geographical diversification and of the 
relative importance of the individual companies in their areas. 

No effort has been made to weight the average to give effect to changes 
in capitalization or in dividend rates because the yields afforded on the 
issues reflect such changes. The index is designed to show the rate of re- 
turn and not necessarily market movements on the stocks comprising it. 

The companies used in compiling this index are: 


Natural Gas Transmission Companies: El Paso Natural Gas Co.; Northern 


. 


S will be seen 
A from. the 
AMERICAN 


Gas JOURNAL in- 
dex of yields, the 
utility companies 
recently have had 
a good stock 
market in which 
to bring out new 
common _ shares; 
and the _ record 
shows that they 
have been awake to the oportunity. 

During the initial half of 1951 the 
electric and gas utilities brought to 
market approximately $300 million of 
common stocks. These offerings, to- 
gether with others which have not yet 
actually come to market but which are 
definitely headed that way during the 
next several weeks, exceed the rate of 
common stock sales which the utilities 
had estimated would be required to fi- 
nance the construction programs which 
they faced. 

Average yields on gas industry shares 
as a whole now are less than those ob- 
tainable on the electric utility stocks as 
a group. The diminishing return in div- 
idend income, plus an increase in inter- 
est rates on new corporate bonds, has 
narrowed the spread between bond and 
stock yields to the smallest margin which 
has existed for many months. 

The gas stocks as a group now afford 
a return of about 5% per cent. This 
compares with nearly three per cent pro- 
vided on highest grade corporate bonds; 
3.05 per cent on second grades; nearly 
3.30 per cent on soundly rated issues; 
and about 3.45 per cent on bonds just 
falling short of that calibre. 

The margin may be pared even fur- 
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& Coke Co. 


Natural Gas Co.; Panhandle Eastern Pipe Line Co.; Southern Natural Gas 
Co.; Tennessee Gas Transmission Co. 

Natural Gas Transmission and Distribution Companies: Columbia Gas 
System, Inc.; Consolidated Natural Gas Co.; Lone Star Gas Co.; Oklahoma 
Natural Gas Co.; Pacific Lighting Corp. 

Manufactured and Mixed Gas Companies: Bridgeport Gas Light Co.; 
Brooklyn Union Gas Co.; United Gas Improvement Co.; Peoples Gas Light 


Class “A” Electric Companies: Boston Edison Co.; Commonwealth Edison 
Co.; Houston Lighting & Power Co.; Southern California Edison Co., Ltd. 


Class “B” Electric Companies: Dayton Power & Light Co.; Hartford Electric 


Light Co.; Pennsylvania Power & Light Co.; Public Service Co. of Colorado; 


ther if the hesitancy shown by govern- 
ment and corporate bonds alike at the 
time of this writing should extend into 
another sharp sinking spell for debt se- 
curities. 

But the narrowing should not be such 
as to seriously interfere with the recent 
favorable flow of investment funds into 
utility shares, according to seasoned and 
qualified market observers. 

Scarcity of institutional money and 
the sagging bond market have combined 
to spell hard sledding for the investment 
underwriting firms in getting the recently 
issued corporate bonds into investors’ 
hands. A prime case in point are the 
Peoples Gas Light & Coke Co. bonds. 
Only a little more than half of this “A” 
rated issue had moved from dealers’ 
shelves within the first three days after 
their offering. 

A life saver for the underwriters, how- 
ever, may be the dearth of new corporate 
bonds headed for market in the first half 
of July, at least. This may create a void 
which will enable the bankers to clean 
up the balance of the issue without too 
much difficulty, unless the bond market 
as a whole should “fall out of bed.” 

The difficulty attending the Peoples 
Gas placement is due not to any weak- 
ness in the company’s situation but solely 
to the decline of about 20 basis points in 
the bond market as a whole during the 
past two months. 

Still higher interest costs for corporate 
borrowings during the next several years 
was forecast recently by the head of one 
of the nation’s banking firms, George 
D. Woods, of First Boston Corp. He 
accompanied his prediction in this re- 
spect with a warning that the utilities 
would have to seek higher rates from 
consumers and increase their payout of 


San Diego Gas & Electric Co. 


dividends to 80 per cent of earnings 
available for the purpose if they wished 
to raise satisfactorily the one billion dol- 
lars of common stock money as part of 
the $7 billion over-all financing job they 
will have to do by the end of 1953. 

The writer cannot see anything but 
higher rates for most companies in the 
period directly ahead if they are to ob- 
tain the funds absolutely needed to carry 
out their programs. 

But the utilities may not have to 
“raise” their proportion of dividends to 
earnings. Uncle Sam may do this for 
them automatically by increase in cor- 
porate tax rates now in the offing. 

The tax bite may take quite a deep 
bite from corporate profits, but the lee- 
way now existing between earnings and 
dividends may permit maintenance of 
present rates to stockholders and thus 
lend support to further efforts of utility 
firms and others to finance a substantial 
part of plant and equipment expansion 
through sale of equity shares. 

Management is well aware of the need 
to keep up dividend payments and it is 
significant that in the first half of 1951 
dividend reductions or Omissions were 
less than half of those witnessed during 
the corresponding period a year ago. 

Capital expenditures to date in 1951 
have exceeded the level of 1950’s similar 
period and it is estimated by responsible 
authorities that the total of such spend- 
ing for all of 1951 will run about 30 per 
cent above 1950. 

In their search for new capital with 
which to purchase badly needed plant 
and equipment the utilities and other 
corporations cannot look to institutional 
investors with the same high hopes they 

(Continued on page 43) 
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Natural Gas Can be Cleaned of Dust 
At Regulating Stations 


UST in the gas distribution system 
D is not a new problem. Wherever 
conversion from manufactured 
‘to natural gas has taken place dust 
problems have arisen. Rochester Gas 
and Electric Corporation was no excep- 
tion in this matter. We decided to con- 
vert a section of about 9000 customers 
to natural gas and started the conver- 
sion in June 1950. Even though we 
started fogging this section after the 
conversion with a standard cold fogging 
oil at the rate of about two gallons per 
million cubic feet, within three months, 
pilot outages, due to dust, became such 
a problem that every means of solving 
it was investigated. 

The first area converted consisted of 
some 1756 customers in a low pressure 
district fed by a district regulator. The 
second area converted consisted of 1480 
customers in a medium pressure district 
operating at about ten pounds. All went 
well until three months later when a 
flood of complaints of pilot outages were 
received from the low pressure district. 
As many as 134 complaints per day 
were received from this district. 

Tests were made to determine the 
efficiency of oil fogging in the natural 
gas system. The tests in the low pressure 
area showed a considerable quantity of 
oil vapor in the gas stream at the far- 
thest points. Tests in the medium pres- 
sure system showed that small amounts 
of oil vapor reached about three miles. 
There was some evidence that oil fog 
had penetrated beyond this point but a 
testing device, using glass slides, indi- 
cated that the deposits were chiefly dry 
iron oxide dust to the end of the line. 

The low pressure regulator was exam- 
ined and found filled with a very fine 
dust consisting chiefly of iron rust and 
manufactured gas deposits. 

Our problem then was two-fold: first, 
‘interference with the district regulator 
operation as dust in the chambers under 
the valve caused a build-up. Also, there 
was the danger of erosion of the valves 
and valve bowls. Second, pilot troubles 
due to dust. How then could we elimi- 
nate the dust from our district regulators 

Paper presented at AGA Operating Section, 
Distribution, Motor Vehicles Conference, Mem- 
phis, 1951. 
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and also from our distribution system? 

First of all, we made tests to deter- 
mine the type of dust with which we 
were dealing. Samples removed from the 
regulator indicated that the deposit was 
largely iron oxide and manufactured 
gas deposits, as evidenced by the large 
percentage of total sulphur. The dust 
was also extremely fine, some of the 
particles being in the nature of one to 
two microns in diameter. Similar tests 
were made of the deposits found in 
pilot filters and on the regulator seats of 
the house regulators in the medium pres- 
sure district. The analysis of these de- 
posits were very similar to those found 
in the district regulator. With regard to 
filter and pilot needle point stoppages, 
there appeared to be three general types; 
(1) A black sticky, oily, gummy type of 
deposit which was found generally in 
the converted natural gas areas on 
needle points, regulator seats, etc. An 
analysis of this deposit showed that it 
was chiefly of iron oxide, oils and tars, 
and liquid and vapor phase gums which 
were probably derived from the manu- 
factured gases. These deposits may have 
been already present at the critical loca- 
tions in certain quantities and our theory 
is that the drying out of the mixture of 
these with the dry oxide dust caused 
them to thicken and become sticky to 
the objectionable stage. (2) The other 
two types of deposits appeared to be 
fairly well confined to the low pressure 
area under specific consideration. One 
was a dark-colored oily deposit found 
in pilot tubes which appeared by com- 
parative test to be composed of oil fog 
and gas main dust. The greenish-blue 
color left by the fog oil was observed in 
some of these deposits. (3) The third 
type of deposit found particularly in 
the low pressure system in question was 
a relatively dry oxide dust soluble in 
acid. This was found on the test slides 
in varying quantities which seemed to 
change with the weather i.e., the gas 
load. This deposit was also found par- 
ticularly in pilot filters stopping them up 
completely. 

It seemed evident from the results of 
the test that oil fogging in this district 
was excessive at some period but that 
oil fog alone did not result in any great 


number of stoppages. The oil may have 
trapped oxide dust, however, and ag- 
gravated the stoppage at many locations. 
The chief cause of the stoppages in the 
low pressure area appeared to be due to 
a manufactured gas main dust. It was 
also possible that a part of this dust was 
coming in with the natural gas. Up to 
this point, it appeared that the stop- 
pages apparently were due to excessive 
fog oil and dust, and were almost en- 
tirely confined to the low pressure area 
under consideration and that stoppages 
apparently due to sticky tars, gums, and 
dust were generally scattered throughout 
the natural gas converted area and in 
considerable lesser concentration. 

Fogging was discontinued at this 
point. Test tubes were installed at the 
high points in the main and a “wetting” 
oil was poured in to the mains in an at- 
tempt to lay the dust in this manner. 
Subsequent tests indicated that some of 
this “wetting” oil was picked up by the 
gas stream and carried to the pilots. 

It was apparent by this time that dras- 
tic means would have to be taken to re- 
move the dust from the gas stream. 


Three Types Studied 


We investigated three general types of 
dust scrubbers which are suitable for use 
at regulating stations. Each type de- 
scribed has advantages over the others 
under certain circumstances. In describ- 
ing each type I will try to list the advan- 
tages and disadvantages as well as giv- 
ing operating data and capacities. The 
three specific types are as follows: 


(1) Dollinger Sta-New Filter made by 
Dollinger Corporation, Rochester, New 
York. This is a dry filter using a fine 
type pad cloth filter. 

(2) Aerotec filter made by the Aero- 
tec Corporation, Greenwich, Connecti- 
cut. This is a dry type scrubber using a 
series of small tubes, which induce cen- 
trifugal force, to remove undesirable 
material. 

(3) Blaw-Knox Gas Cleaner made by 
Blaw-Knox Division of Blaw-Knox 
Company, Pittsburgh, Pennsylvania. The 
Blaw-Knox gas cleaner is a liquid wash- 
ing type scrubber designed for the re- 


American Gas Journal, July 1951 


aia’ 




















ive 
ag- 
ns. 
the 


vas 
vas 

to 
op- 
ive 


rea 
ges 
ind 
out 


this 
the 
ng” 
at- 
rer. 
- of 
the 


ras- 


am. 


s of 
use 


hers 
rib- 
van- 
giv- 
The 


e by 
New 
fine 


ero- 
ecti- 
ng a 
cen- 
‘able 


e by 
nox 

The 
jash- 
> re- 


1951 











moval of entrained solids from the gas 
stream. The cleaner consists essentially 
of a vertical tank containing an oil reser- 
voir, scrubbing section, primary oil sepa- 
rator, and final mist extractor. 


To solve our problem, we installed a 
Sta-New filter ahead of the district regu- 
lator, thus protecting the low pressure 
district formerly mentioned and also the 
medium pressure district. Tests indi- 
cated that this filter was effective for 
about five days when dust was detected 
beyond it. It was opened and found to 
be well coated with line dust with evi- 
dence that some dust had penetrated 
through it. The filter was cleaned and 
replaced and arrangements were made 
with the Dollinger Corporation to pro- 
vide a filter which would remove even 
finer particles. The original filter was 
supposed to remove all dust down to 
two microns diameter, emphasizing 
again the fineness of the material that 
was coming through the pipe line. As 
soon as the filter was installed, the com- 
plaints of dust dropped off very sharply 
and within a few days disappeared en- 
tirely. 

Since that time, we have installed an- 
other Sta-New filter at another district 
regulator and have installed two Aero- 
tec filters at points along the line where 
higher flows are encountered. We plan 
to install additional filters next spring 
at regulating station supplying a large 
territory. 

I do not mean to imply that these are 
the only dust filters on the market. 

The description of the three types of 
filters as furnished by their manufac- 
turers follows. 


Sta-New Gas Filter 

In 1920, Louis L. Dollinger began the 
manufacture of filters. His first product 
was an air intake filter, one of the first 
of its kind, designed to protect the wear- 
ing parts of internal combustion en- 
gines. Dollinger called it the “Protecto- 
motor,” since it was primarily designed 
to protect automobile motors. 

Meeting a definite need and perform- 
ing a real service, the “Protectomotor” 
was a success from the start. From this 
pioneer filter it was a logical step to the 
designing of a complete line of filters 
to meet every industrial, ventilation, and 
air conditioning need. Another descrip- 
tive term “Staynew” was coined which, 
in a single word, explained the object of 
the filters—to preserve newness by keep- 
ing out dirt, dust, and soot, etc. The 
heart of their original “Protectomotor” 
filter was its radial fin design of filtering 
element or insert, which provided a 
maximum of active filtering area in re- 
lation to its physical dimensions, and the 
size of the pipe line. This still ranks as 
one of the outstanding engineering con- 


July 1951, American Gas Journal 





Tor GUTLET 
OPTOWAL 





Blaw-Knox standard gas cleaner. 


tributions to the advancement of indus- 
trial filtration. 

For some period of time it has been 
commonly assumed that natural gas is 
clean and that the pipe lines in which it 
is conveyed from its source in the 
ground to the ultimate users are likewise 
extremely clean. The conception of gas 
being cleaned is assumed because at all 
compressor stations along the line there 
are employed gas scrubbers which re- 
move a great percentage of the dirt, but 
not all of it, and when pipe lines are 
new they are comparatively clean, but 
with use slowly oxidize with somewhat 
the same action as takes place in com- 
pressed air lines. 

Recently, however, considerable prob- 
lems have arisen in conjunction with 
controls, meters, regulators, and gas 
burning equipment, as well as damages 
to cylinders, rings, and valves of inter- 
nal combustion engines employing natu- 
ral gas as fuel. It was a natural develop- 
ment for the industry to turn to Dollin- 
ger Corporation to supply a mechanical 
filter to remove the remaining dust, thus 
assuring long carefree operation of 
equipment. The Dollinger Corporation 
has designed a series of “Staynew” gas 
filters which will remove over 99 per 
cent of the iron oxide and dirt from the 


gas stream. Employing their radial fin 
principle they can put into normal size 
steel shells a very large amount of square 
feet of filtering area. They developed a 
special type filter media which is com- 
posed of fibers of wool, rayon, and cot- 
ton. The construction of the individual 
fibers as well as the process employed in 
pressing them together, gives an almost 
unlimited surface when viewed under the 
microscope. This surface is able, both 
by impingement and induced electro- 
static charges, to move the iron oxide 
particles from the gas stream to the in- 
dividual strands and fibers, and then by 
tenacles on these strands and fibers the 
particles adhere completely. 


Principle of Operation 

Gas enters the shell of the filter where 
a deflector cup directs the flow of gas 
together with water, oil, and dirt to the 
walls of the housing and then downward 
at high velocity into the base, where 
water, oil, and heavier particles of rust, 
scale, and dirt are deposited. The gas 
having been mechanically cleaned, rises 
at low velocity through the radial fin 
filtering insert, which removes the lighter 
gas-borne material. The filtering media 
employed removes all of the dust down 
to very small particle size in the order 
of two to three microns. The efficiency 
and operating interval depend upon the 
velocity of gas through the media and 
considerable experience has shown that 
this value should be from 5 to 25 feet 
per minute, depending upon where in 
the natural gas system the filters are in- 
stalled. 


(1) Low resistance. The mechanical 
separation of heavier dirt particles com- 
bined with the extremely large active 
filtering media, made possible by the 
radial fin insert, maintains very low 
velocities with resultant unusually low 
resistance to flow. 

(2) Continuous Operation. The design 
of pipe line filters eliminates the need 
for frequent cleaning, first because there 
is a liberal amount of space in the bot- 
tom housing for accumulated dirt and 
condensate and, second, because the 
radial fin design of the filtering element 
provides an extremely large active filter- 
ing area in relation to the space which it 
occupies. 

(3) Accessibility. The interior parts of 
the “Staynew” pipe line filter are easily 
exposed for inspection and cleaning. 
Loosening and removal of body flange 
bolts permit removal of the lower hous- 
ing without the necessity of breaking 
any pipe line connections. 

(4) Dry Scrubbing. Hence no carry- 
over of scrubbing liquids. 

(5) Compactness. This unit is small 
and light in relation to its capacity due 
to the fin type filter. 

(6) Low first cost. Since the “Stay- 
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In a pleasant picture are—Three newly named officers of The Ohio Fuel Gas Co. shown with two 
top officials of The Columbia Gas System, Ohio Fuel’s parent corporation. Left to right: Stuart M. 
Crocker, Columbia’s chairman of the board and chief executive officer; Allan W. Lundstrum, vice- 
president and general manager of Ohio Fuel; William N. Grinstead, president of Ohio Fuel; Earl C. 
Overbeck, Ohio Fuel chairman and chief executive officer; George S. Young, president of Columbia. 





new” scrubber is small and compact, 
with the minimum of parts, its low cost 
is evident. 

(7) Adaptability to special situations. 
Since the filtering media is installed in 
a gas tight steel case, it can be seen that 
special designs to meet almost any re- 
quirement can be made by simple 
changes in the steel shell. 


“Staynew” filters are made in a wide 
variety of sizes and at any working pres- 
sure desired up to 2500 pounds. Installa- 
tions have been made on capacities for 
individual filters up to one hundred mil- 
lion cubic feet per day and pressures up 
to 2000 pounds and designs are available 
for even larger capacities and higher 
pressures. Where it is desired two or 
more units may be installed in parallel. 
It is not necessary to maintain the care 
to obtain equal distribution of load be- 
tween filters as in other types as the 
“Staynew” filters are efficient through- 
out their entire range up to the full ca- 
pacity of the filter. 


Aerotec Gas Scrubber 

The development of the Aerotec tube 
had its inception in the experience and 
background of the Prat-Daniel Corpora- 
tion. They made a highly efficient Ther- 
mix recirculator using a fan to produce 
a cyclone effect for use in removing dust 
from air conditioning systems and in- 
dustrial applications. The next step was 
the development of the Thermix ce- 
ramic tubular dust collector, which was 
a unit requiring less space and no mov- 
ing parts. 

The recent world conflict made it ap- 
parent that fast mobile warfare pre- 
sented an entirely new problem in air 
cleaning. The urgency that the problem 
be solved immediately could of course 
not be overestimated. Engines on tanks 
and planes moving through or over 
dusty terrain were destroyed rapidly by 
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abrasive dust entrained with intake air. 
Provisions to eliminate this dust were 
inadequate. Viscous type filters, used 
satisfactorily to meet civilian needs, 
were overloaded. They had a pressure 
build-up that impaired efficiency and it 
was impossible to service them properly 
under combat conditions. 

Intensive research coupled with the 
previous background of the Prat-Daniel 
Corporation achieved the Aerotec tube 
with the precipitating efficiency exceed- 
ing the specifications of the armed serv- 
ices. The first design was 112 inches in 
diameter, which allowed the company 
to assemble a unit that could be in- 
stalled in a very limited space. The unit 
is self-cleaning, with a continuous dust 
discharge, thus obviating the increased 
weight which normally accrues to dust 
storage. 

Several applications in designs were 
completed with the 12 inch diameter 
tube, before special application was en- 
countered which required a tube of 
greater capacity. 

At this point the. company produced 
a two inch diameter unit. The efficiency 
is substantially that of the smaller tube. 
This tube designated as design #2 was in- 
troduced and accommodated to numer- 
ous. civilian industrial applications, in- 
cluding scrubbing of gas. 

An Aerotec gas scrubber consists es- 
sentially of a series of Aerotec tubes, 
the number depending upon the volume 
of gas to be handled. These tubes are as- 
sembled in a shell and held in place by 
tube sheets. The shell is fabricated of 
pipe of proper size and thickness to 
withstand the operating pressure. Inlet 
and outlet connections are welded on 
the shell. 

The Aerotec tube itself is essentially 
a tube within a tube. Gas enters the 
tube about two-thirds of the distance up 
at points 180° apart as shown by the 
arrows and at a tangent to the inner 





tube. The gas travels between the two 
tubes in a circular motion to the bottom 
of the inner tube, where the centrifugal 
force drives out any dust and the clean 
gas rises through the inner tube. The 
dust is discharged downwards to a suit- 
able dust collector. 


ADVANTAGES OF AEROTEC GAS SCRUBBERS 


1. Efficient gas scrubbing without oils 
or liquids. 

2. Removal of all entrained liquids 
and dust indiscriminately. 

3. Dry scrubbing, hence no carry- 
over of scrubbing liquids. 

4. No oil “stealing” when units are 
operated in parallel. 

5. Not subject to overload due to op- 
erating principle involved. 

6. Much smaller and lighter than any 
other gas scrubber sold today. 

7. Easy to install due to light weight 
and piping simplicity. 


Limitations as to size and capacity of 
Aerotec oil and gas scrubbers are prac- 
tically non-existent. Units of one hun- 
dred million standard cubic feet of gas 
per day capacity are in use on trans- 
continental pipe lines at compressor 
stations. At some points, as many as five 
of these units have been manifolded to 
give a capacity of four hundred million 
to five hundred million standard cubic 
feet per day capacity. 

The scrubbers are made in two types, 
the vertical gas scrubber for the re- 
moval of dry dust, and the horizontal 
gas scrubber for the removal of both 
dry dust and entrained liquids. The ca- 
pacity of the scrubber depends on the 
number of tubes, and the operating pres- 
sure. Greatest efficiency of dust removal 
occurs when a pressure drop of two 
pounds to five pounds is maintained 
across the tubes. A pressure chart will 
be furnished by the manufacturer with 
instructions in selecting the proper size 
scrubber for any given installation. The 
scrubbers can be furnished for any de- 
sign pressure from 250 pounds per 
square inch gauge to 1500 pounds per 
square inch gauge. All Aerotec gas 
scrubbers comply strictly with API- 
ASME construction, bear the API- 
ASME code stamp. When specifically 
instructed these gas scrubbers can also 
be supplied conforming to ASME code 
construction. 


Blaw-Knox Gas Cleaner 

The practice of using oil for the pur- 
pose of controlling or removing unde- 
sirable contaminants in gas is older than 
the natural gas industry. Since oil scrub- 
bing was a common practice in the 
manufactured gas industry to remove 
naphthalene and other gum forming con- 
taminants, it was natural that this 


(Continued on page 44) 
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News of the Gas Industry 


B. C. Adams Jr. Elected V-P 


Of Texas Gas Transmission 


B. C. Adams, 
Jr.. has been 
elected vice-presi- 
dent of Texas Gas 
Transmission 
Corp. in the com- 
pany’s gas supply 
department, it was 
announced by 
W. T. Stevenson, 
President. 

Mr. Adams has 
served as assistant 
to the executive 
vice-president 
since he joined the company in May 
1950. In addition to his duties of nego- 
tiating and contracting for natural gas 
reserves, he will continue as vice-presi- 
dent of Louisiana Natural Gas Corp. 
and Texas Northern Gas Corp., gas- 
gathering subsidiaries of Texas Gas in 
the southwestern Gulf Coast area of 
Louisiana. 

Prior to joining Texas Gas, Mr. Adams 
was, for two years, a vice-president of 
Trunkline Gas Supply Co. formerly of 
Dallas, Texas. During World War II he 
served in the Petroleum Administration 
for War as chief of the natural gas sec- 
tion. Previously, he had served as assist- 
ant to the president of Cities Service Gas 
Co. in Oklahoma City, and assistant to 
the general superintendent of Oklahoma 
Natural Gas Co. 

Edward T. Bowers has been elected 
comptroller of Texas Gas Transmission. 


B. C. Adams Jr. 


Cooper-Bessemer Engineers 
Are Advanced 


Several changes in Cooper-Bessemer’s 
engineering organization have been 
made public by Ralph L. Boyer, vice- 
president and chief engineer. 

In addition to Mr. Boyer and E. Fred- 
erick, assistant chief engineer, the Coo- 
per-Bessemer’s new office of chief en- 
gineer now includes: T. O. Kuivinen, 
R. F. Kymer and W. R. Crooks as chief 
engineer’s assistants. 

Under Cooper-Bessemer’s new engi- 
neering management plan, technical 
matters will be handled by Mr. Kuivinen. 
Liaison or coordinator of activities be- 
tween engineering and production will 
be directed by Mr. Kymer. Mr. Crooks 
will assist in a general administrative 
capacity as well as direct his efforts in 
research and development projects. 
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James M. Beall Heads Information Bureau of AGA 
As Several Staff Changes Are Made 





Columbia System Announces 
Executive Changes 


The Columbia Gas System, Inc., and 
Columbia Engineering Corporation, the 
subsidiary service company, have an- 
nounced a series of appointments to 
executive positions. 

E. R. Conner moves from assistant 
vice-president to vice-president of Co- 
lumbia Engineering Corp. 

James S. Phillips, director of purchas- 
ing, becomes vice-president of Colum- 
bia Engineering Corp. 

Charles H. Mann becomes treasurer 
of Columbia Engineering Corp. and as- 
sistant treasurer of the parent company. 

Alan A. Cullman was elected to the 
newly created post of controller of Co- 
lumbia Engineering Corp. 

Morton Lewis was elected assistant 
treasurer of The Columbia Gas System. 

Others named to new posts in Co- 
lumbia Engineering Corp. were: 

Fred W. Batten, assistant vice-presi- 
dent; Leon M. Plasterer, assistant treas- 
urer; Lawrence Vose, assistant treasurer; 
Albert V. Schwartz, assistant controller; 
Harry C. Davies, assistant general audi- 
tor. 


H. E. Frome & Richard L. Lang 
Are in New Positions 


H. E. Frome, Zanesville, Ohio, dis- 
tribution district industrial sales man- 
ager for The Ohio Fuel Gas Co., has 
been named industrial sales manager for 
The United Fuel Gas Co. in Charleston, 
West Virginia. 

Richard L. Lang, industrial sales en- 
gineer in Ohio Fuel’s Toledo district, 
will succeed Mr. Frome. 


Schmidt Is Manager, Western Div. 
Of Dayton Power & Light 


Raymond A. Schmidt has been named 
western division manager of The Day- 
ton Power and Light Co. Mr. Schmidt 
replaces C. Earl Lakin, who was 
elected a vice-president of the company 
and has moved to Dayton to take charge 
of all of the company’s gas operations. 

The new division manager has been 
assistant to the president since April 7, 
1947, 


American Gas 
Association has 
announced a se- 
ries of staff 
changes in natural 
gas, research and 
publicity fields. 

In preparation 
for expansion of 
the association’s 
publicity program, 
James M. Beall 
has been ap- 
pointed director 
of a new public 
information bureau replacing the pub- 
licity bureau and the bureau of publica- 
tions. He has also been made secretary 
of the association’s publicity and adver- 
tising committee. George A. McDonald 
has been appointed manager of press re- 
lations in the public information bureau 
with particular emphasis on financial 
news. 

Eugene D. Milener has been made 
secretary to both the natural gas depart- 
ment and the manufactured gas depart- 
ment. In addition, he has assumed ad- 
ministrative duties at headquarters that 
were formerly performed by George H. 
Smith. 

Mr. Smith continues as director of 
the natural gas department and will 
maintain contact with its policies. Even- 
tually, he will move to Washington, 
D. C., to manage the Association’s new 
Washington office at 603 Albee Building, 
1426 G Street, N.W. 


COORDINATOR OF RESEARCH 


Thomas Lee Robey, secretary of the 
association’s general research planning 
committee, has received the additional 
duties of coordinator of research. As- 
sisting as research engineer will be Roy 
A. Siskin, formerly with the AGA Lab- 
oratories in Cleveland. 
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J. M. Beall 


SECRETARY, OPERATING SECTION 

J. Stanford Setchell has been ap- 
pointed secretary of the Operating Sec- 
tion, American Gas Association, effec- 
tive immediately. Mr. Setchell has been 
serving as acting secretary of the section 
since the retirement of A. Gordon King 
early this year. 

The new secretary joined AGA in Oc- 
tober 1936 as assistant to the utilization 
engineer and in September 1940 was ad- 
vanced to assistant utilization engineer. 


American Gas Journal, July 1951 
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S. W. John Heads Rate Dep't 


Of Commonwealth Services 


Stuart W. John, public utility rate con- 
sultant, has been appointed head of the 
rate department of Commonwealth Serv- 
ices Inc., effective June 1, according to 
an announcement by Granville H. 
Bourne, president. 

Mr. John has been active in utility 
rate matters since 1927. He was associ- 
ated with Dallas Power & Light Co. for 
16 years and was head of that company’s 
rate and economic research department 
in 1943 when he left for a period of 
service in the Navy, following which he 
joined Ebasco Services in 1947. 

Mr. John was graduated from the 
Massachusetts Institute of Technology 
in 1926, in electrical engineering, fol- 
lowed by advanced work in accounting, 
finance and economics at New York 
University. 


Rheem Mfg. Appoints C. H. Horne 


Sales Manager, Refrigerators 

Rheem Manufacturing Co. has ap- 
pointed Carl H. Horne sales manager of 
the refrigerator division. The action is 
in line with Rheem’s announcement last 
November of plans to develop and 
market a gas-operated refrigerator. 

This program has progressed to the 
point where a sales division is being es- 
tablished to plan distribution of the re- 
frigerators. Mr. Horne will head this 
division and develop a sales organiza- 
tion. 

Mr. Horne, well known in the gas in- 
dustry, has been active in the American 
Gas Association and the Southern Gas 
Association for a number of years. Cur- 
rently he is a member of the AGA exec- 
utive committee, chairman of the resi- 
dential section, member of the general 
promotion and planning committee, and 
of the national advertising committee. 
He was president of the Southern Gas 
Association during 1950-51. Prior to his 
move to Rheem he was vice-president of 
the Alabama Gas Corporation at Bir- 
mingham. 


Texas Eastern Starts New Division 
And Makes Personnel Shifts 


E. R. Cunningham, vice-president of 
Texas Eastern Transmission Corp., has 
announced, effective immediately, for- 
mation of a new operating division to be 
known as Division 5. This division will 
embrace the area from Kosciusko, Miss., 
to the northern boundary of Kentucky, 
with the division office to be located at 
Lebanon, Tennessee. “Formation of the 
new division permits an extensive series 
of promotions affecting operating per- 
sonnel,” Mr. Cunningham said. 

“Need for the new division,” he 
added, “developed from Texas Eastern’s 
current $114,300,000 expansion pro- 
gram, largest single project of which 
provides for a new 30-inch natural gas 
transmission line from Kosciusko, Miss., 
to Connellsville, Pa.” 

Edward J. Kennelly, presently the di- 
vision manager at Downingtown, Pa., 
will become division manager of Divi- 


sion 5, and William Falleaf, formerly as- 
sistant division manager of Division 4 at 
Baytown, Texas, will become assistant 
division manager at Lebanon. 

Paul L. Hughen, until now division 
manager at Baytown, will replace Mr. 
Kennelly as manager of Division 3 at 
Downingtown, Pa. 

William C. Britt, former assistant di- 
vision manager at North Little Rock, 
Ark., will transfer to Baytown, Texas, as 
division manager. Earl Humble will 
move up from division engineer to as- 
sistant division manager at Baytown. 

At North Little Rock, Robert S. Coo- 
per, previously division engineer, will as- 
sume the duties of assistant division 
manager. 
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able. The accuracy you require in performance is assured. 


Dead Weight or Spring Type, with or without Mercury Seal, or Dead Weight Sofety 
Seal or diaphragm operated relief valve. All working parts are so accessible as to 


be interchangeable without removal from pipe line. 


Dead Weight or Spring Type, with or without Mercury Seal, or Dead Weight Safety 
Seal or diaphragm operated relief valve. All working parts are so accurate as to 


permit complete interchangeability in shop. 





For horizontal or vertical connections, with or without removable valve pocket. Avail- 
able with either Spring or Dead Weight adjustment. With or without Mercury or Dead 


Reynolds Service Regulators are built to meet specific require- 
ments — years of operation in the field through a complete 
range of operating conditions have proved not only their 
superiority but their durability. With parts so precisely ma- 
chined for each model that they are completely interchange- 


Weight Safety Seal or diaphragm operated relief valve. 





Cluff Named Publicity Director 
Of Portland Gas & Coke 


A new position at Portland (Ore.) 
Gas & Coke Co. was filled in May by 
Carl E. Cluff, formerly managing editor 
of the Sandy Post, who was named 
publicity director, responsible for all 
phases of public information on com- 
pany matters. 

Mr. Cluff has had wide experience 
with northwest publications. Prior to 
his work on the Sandy Post, he was cir- 
culation manager of the Daily Olympian 
at Olympia, Wash., and a reporter for 
the Gresham Outlook and The Dalles 
Chronicle. 
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How your dollars 


STRIKE BACK 
AT CANCER 


wo 


through 


RESEARCH 


that saves lives 


In the past six years, the Amer- 
ican Cancer Society has de- 
voted $16,856,000 to the sup- 
port of Research, chief hope of 
millions of threatened cancer 
victims. Science has given us 
improved techniques in diag- 
nosis and treatment that have 
saved thousands of lives. Your 
contribution to the Society also 
supports Education and Serv- 
ice to the cancer patient. 


AMERICAN 
CANCER SOCIETY 


Mail your contribution to 
“CANCER” in care of 
your local post office 

. 








Regional Stockholder Meetings Are Successful 
According to Consumers Power Co. 


Keen stockholder interest in the prog- 
ress and growth of their investment was 
evidenced by the more than 4,400 share- 
holders who attended Consumers Power 
Company’s recently concluded series of 
regional stockholders meetings held in 
ten cities in the company’s service area. 
The number in attendance represented 
approximately 20 per cent of the total 
number of stockholders living in Michi- 
gan. 

Meetings were held in Bay City, Bat- 
tle Creek, Flint, Grand Rapids, Jackson, 
Kalamazoo, Lansing, Muskegon, Royal 
Oak and Saginaw—some of the larger 
communities in Consumers’ Michigan 
service area. Among those who con- 
ducted the meetings were president Jus- 
tin R. Whiting, first vice-president Dan 
E. Karn and vice-presidents Robert P. 
Briggs and James H. Campbell. 


Members of the executive staff ap- 
peared at the meetings to report on the 
company’s natural gas and electric op- 
erations and growth during 1950 and the 
company’s $48,000,000 1951 construc- 
tion program. Consumers Power Com- 
pany’s new sound-color movie “Meet 
Outstate Michigan” was shown, as an 
illustration of the company’s continuing 
industrial development program. 

The regional meeting idea was origi- 
nated at Consumers Power Company by 
President Whiting in 1949 when four 
meetings were held. In 1950 the number 
increased to seven and this year to ten. 

This year’s sessions were acclaimed 
as the most successful from every stand- 
point and, company officials believe, 
were indicative of the ever-increasing 
interest among stockholders in the oper- 
ations and progress of the company. 





Moeller Retires and Lawrence 
Succeeds as V-P, SoCal 


The election of Grove Lawrence to 
the position of vice-president, Southern 
California Gas Co., to succeed William 
Moeller, Jr., who retired on July 1, was 
announced by President F. M. Banks. 

A graduate of Stanford University, 
Mr. Lawrence has been with the gas 
company since 1925. He served as an 
engineer in the company’s operations 
in Taft, Ventura, and Newhall for a pe- 
riod of 10 years. In 1938 he was made 
superintendent of transmission at Taft, 
and in 1943 he came to Los Angeles as 
manager of the company’s compression 
and storage department. When the com- 
pany’s gas plant in Los Angeles was 
converted to the manufacture of buta- 
diene as part of the government’s syn- 
thetic rubber production program in 
1943, he became manager of the buta- 
diene production department. Following 
the war he returned to his former post 
and was made assistant vice-president 
with headquarters in Los Angeles. 

At the time of his retirement on 
July 1, Mr. Moeller had completed 
more than 44 years in the gas business. 
A native of New York and a graduate 
of Stevens Institute of Technology he 
joined the Kansas Natural Gas Co., 
Independence, Kansas, in 1907 as an 
engineer. 

In 1914 he took the position of chief 
engineer for the Midway Gas Co. in 
Taft, California, a company which was 
then engaged in transporting natural 
gas from oil fields around Taft to Glen- 
dale through the first long-distance pipe 
line built in California. Later he be- 
came general manager of this company, 
and upon its merger with the Southern 
California Gas Co. in 1922, he was 
made manager of natural gas produc- 
tion and transmission. He became a di- 
rector of the company in 1929 and 
was elected vice-president in 1932. 

Mr: Moeller was elected a director of 


the Pacific Coast Gas Association in 
1924; was appointed chairman of the 
Technical Committee of the association 
in 1930; and served as president in 1934 
and 1935. 

He was also chairman of the Natural 
Gas Section of the American Gas Asso- 
ciation. 


Rockwell Appoints Rowand 
General Manager 


Norman W. Rowand has been made 
general manager of the Pittsburgh plant 
of Rockwell Manufacturing Company’s 
meter and valve division, according to 
an announcement by L. A. Dixon, vice- 
president. 

Mr. Rowand was formerly chief in- 
dustrial engineer for the Pittsburgh- 
Dubois division, and plant manager of 
the regulator division. 


General American Transportation 
Appoints Ben King Duffy 


General American Transportation an- 
nounces that Ben King Duffy, sales en- 
gineer, has been appointed district sales 
manager of the plate & welding division 
for the Pittsburgh district. 

Mr. Duffy will have charge of sales for 
such General American products as are 
fabricated by the company’s plate & 
welding division, as well as Wiggins con- 
servation structures and Wiggins gas 
holders. 


Booklets on Diaphragms Issued 
By Vulcan Rubber Products 


A new illustrated brochure has been 
released by Vulcan Rubber Products, 
Brooklyn 20, detailing properties and 
designs of synthetic coated diaphragms 
for all types of gas meters. 

The company has also released an 
illustrated folder describing molded dia- 
phragms for use in all types of regu- 
lators, governors and controls. 


American Gas Journal, July 1951 
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Frank W. Thompson Elected V-P 
Of 3 Michigan Companies 


Frank W. Thompson has been elected 
vice-president of American Natural Gas 
Service Co., Michigan Consolidated Gas 
Co., and Michigan-Wisconsin Pipe Line 
Co. 

Mr. Thompson will have charge of all 
rate matters for the three companies. 

Mr. Thompson is registered in the 
fields of mechanical, electrical and pe- 
troleum engineering in the States of 
California and Michigan. He has had 
experience in the production and proc- 
essing of natural gas in the field, and 
has been employed as an engineer by 
the California and Michigan Public 
Service Commissions and the Federal 
Power Commission. 

Following graduation from the Cali- 
fornia Institute of Technology in 1929 
with the degree of Bachelor of Science 
in Mechanical Engineering, Mr. Thomp- 
son pursued courses in chemistry, ac- 
counting, and law. He was employed at 
various times by Standard Oil of Cali- 
fornia, General Petroleum, and Los 
Angeles Gas and Electric. 

He is author of a number of engi- 
neering articles and wrote the portion 
of the Federal Power Commission’s re- 
port on the natural gas investigation re- 
lating to natural gas reserves and the 
practices and problems of producing, 
gathering, and processing natural gas. 

He has been associated with American 
Natural Gas Service since February 
1950. 


New Method of Adsorption 
Fractionation Explained 


' Lloyd V. Guild, 
director of re- 
search of Burrell 
Corporation, Pitts- 
burgh, introduced 
a new simplified 
method of adsorp- 
tion fractionation 
to gas industry 
representatives at- 
tending the 6th 
Annual Short 
Course in Gas 
Technology at the 
Texas College of 
Arts and Indus- 
tries. Held May 
30 through June 
1 at Kingsville, 
Texas, the course 
was sponsored by 
the Southern Gas 
Association to acquaint members with 
recent technological developments within 
the industry. 

The new method of adsorption frac- 
tionation is the result of more than ten 
years of research and experimentation 
in the Burrell laboratories. Incorporated 
in one self-contained piece of laboratory 
apparatus, the method provides a rapid 
and accurate analysis of light hydro- 
carbon gases through and including 





New Fractionator 
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pentanes, Mr. Guild said. Gases are 
separated, identified and measured by 
volume of separated fractions. Separa- 
tion is by physical adsorption. 

Identification is made by measure- 
ment of the thermal conductivities and 
the volume of each fraction is arrived 
at by determining the change in pres- 
sure of an evacuated system. Accuracies 
of the order of 0.2 per cent are ob- 
tained. Identifications and measurements 
of the gas fractions are recorded on a 
potentiometer, so that a complete and 
automatic record of each analysis is 
available to the operator. 

Contrasted with previously available 
methods requiring from six to eight 


hours, the new Burrell adsorption frac- 
tionator is said to provide analysis in 
from one to three hours with approxi- 
mately 300 milliliters of sample being 
all that is required. Gases containing 
predominant light fractions, which have 
presented difficulty with other methods, 
may be analyzed reliably. Operators 
need not be skilled. No liquid air nor 
other refrigerants are needed. An elec- 
trical connection is the only require- 
ment for immediate operation. 

Dimensions are 3 feet wide x 2 feet 
deep x 6 feet high. Officially unnamed 
as yet, the apparatus is currently re- 
ferred to as the “new Burrell adsorp- 
tion fractionator.” 
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AGA Announces Publication 
Of Research Bulletins 


Two research bulletins and a progress 
report have been issued by the Commit- 
tee on Domestic Gas Research of the 
American Gas Association under the 
research division of the AGA Promo- 
tion, Advertising and Research (PAR) 
Plan. 

Research Bulletin No. 63 is titled 
“Fundamentals of Heat Transfer in Do- 
mestic Gas Furnaces” and it offers the 
results of studies on heat transfer from 
gas flames on various metal surfaces in 
domestic gas furnaces. 

Thermocouple type elements for au- 
tomatic ignition systems, particularly as 
applied to gas water heating, are re- 


viewed and discussed in Research Bulle- 
tin No. 64. A previous report had been 
issued on thermal elements used in auto- 
matic ignition systems for gas water 
heaters which dealt with flat strip bi- 
metallic thermal elements. 

The Committee on Domestic Re- 
search also issued a report titled “Com- 
parative Study of Various Methods of 
Cooking.” The investigation report in- 
cluded a study of available information 
pertaining to cooking operations with 
different fuels. Infra-red cooking, high 
frequency induction dielectric cooking, 
uncooked and pre-cooked frozen food 
cooking were also included in the study. 

The report points out that despite 
variations in cooking procedures, there 
are only two basic cooking methods em- 





ployed in the home. These are dry heat 
cooking and moist heat cooking. 

Gas and electric cooking with con- 
ventional equipment can provide a satis- 
factory product when proper conditions 
are observed. Electronic cooking ap- 
pears to have no immediate future in 
domestic cooking, the report states. 


Selas Issues New Booklet 


Petroleum heat processing, using radi- 
ant gas heat in tubular heaters, is the 
subject of a new bulletin issued by Selas 
Corporation of America, Philadelphia. 

“Selas Gradiation Heater for the Pe- 
troleum Refining Industry” describes the 
heating principle which distributes radi- 
ant heat uniformly around and along 
the tubes. 





Synthesis Gas 


(Continued from page 14) 


runs or runs in which all but one variable 
could be rigidly controlled. This is re- 
flected in all the data and is particularly 
pertinent in any discussion of the 
amounts and kinds of sulphur found in 
the gas. 

The analyses of the gases made in the 
pilot-plant gasifier to date indicate that 
no unusual forms of sulphur exist and 
that the demands made in the purifica- 
tion process will be similar to those en- 
countered in the manufacture of water 
gas from coal in fixed beds. 

There are definite trends indicating 
that the use of high steam : coal ratios at 
the higher steam temperatures reduces 
significantly the proportion of the coal 
sulphur that appears as organic sulphur 
in the gas. This reduction in organic 
sulphur content, if borne out by future 
work, might constitute a credit as re- 
gards purification costs. 


EFFECT OF CYCLONIC ACTION 


It was shown earlier (Fig. 7) that the 
percentage of coal ash remaining as slag 
increases in an almost straight-line rela- 
tionship with the percentage of carbon 
gasified. A possible explanation of this 
phenomenon is that some of the coal par- 
ticles are held on the wall of the genera- 
tor in molten ash and gasified by the 
swirling gases moving past the surface. 
If the reaction were being carried on in 
a complete entrainment system, no ash 
would be deposited in the generator, and 
increasing percentages of carbon gasi- 
fied would be coupled with increasing 
percentages of ash in the material car- 
ried over in the gas stream. No such 
linear relationship is found when the ash 
content of the residues is compared with 
gasification efficiencies. 

The presumed hypothesis that some 
of the coal is thrown to the wall by cy- 
clonic action would also explain the con- 
tinued formation of gas after the coal 
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feed is shut off. Estimating centrifugal 
force exerted on the particle by rotation 
of the gas, it appears that under the 
most severe conditions all except the 
very fine particles might be driven to 
the gasifier wall. Coal gasification by 
this method or under these conditions 
has two distinct advantages: (1) By 
slagging out most of the ash, the dust- 
removal and waste-disposal problems 
might be greatly simplified, and (2) 
since larger particles are held in the slag 
until gasified, the cost of coal prepara- 
tion may be reduced. That is, it may not 
be necessary to pulverize the coal as 
finely as that used in these tests (90 per 
cent minus 200-mesh). In fact, later 
tests have shown that much coarser coal 
can be used without appreciable effect 
on the performance of this gasifier un- 
der the conditions used. 


VALUE OF 2,900° F. STEAM FOR 
PRODUCTION OF SYNTHESIS GAS 


Fig. 8 shows the value of steam at 
2,900° F. for use in the production of 
synthesis gas. Its value is determined by 
the costs of oxygen and of coal. Fig. 8 
is based on the average of all the high- 
temperature steam runs and 11 of the 
low-temperature steam runs, eight of the 
latter being omitted because the steam: 
coal ratio was too high and, hence, the 
oxygen requirement too high. The av- 
eraged data are given in table 2. 


the steam may be expressed in terms of 
oxygen and coal saved; and, if the oxy- 
gen and coal costs are known, the value 
of steam for the production of synthesis 
gas may be found. If the value of steam 
thus found is greater than the cost of 
producing and superheating the steam, 
the use of superheated steam is justified. 

An additional credit that could be 
mentioned for use of high-temperature 
steam is the high hydrogen : carbon 
monoxide ratio of about 1.8, which is 
that reported to be in use at the com- 
mercial-scale synthetic-liquid-fuel plant 
at Brownsville, Texas. 

Whether or not use of highly super- 
heated steam is indicated for any given 
plant depends entirely on specific con- 
ditions at that plant. A later publication 
is planned to give further information 
bearing on costs of superheating steam 
to extreme temperatures. 


Future Work 


Pulverized coal may also be gasified 
by a mixture of air and steam which has 
been superheated to a high temperature, 
for example, in the Royster pebble stove. 
By this means, an alternative process is 
presented for making synthesis gas 
avoiding the necessity of an oxygen 
plant. This method may also be used to 
make from pulverized coal a high-Btu 
producer gas or a gas for the synthesis 


TABLE 2.—Requirements per 1,000 SCF. of (CO + H:) produced. 


Steam 
temperature, Coal, Steam, 
oa. Ib. Ib. 
2,904 33.4 81.2 
238 42.3 29.1 


The data in the table show that the 
use of 81.2 pounds of steam superheated 
to 2,900° F. effects a saving of 223 SCF 
of oxygen and 9 pounds of coal and 
produces an additional 10,000 Btu in 
the exit gas. If the extra heat in the exit 
gas is credited at coal cost, the value of 


Thousands of Btu. 


Oxygen, above 400° F. in 
SCF. exit gas 
170 52.8 
394 42.5 


of ammonia. Theoretical calculations 
have shown that the hydrogen plus car- 
bon monoxide : nitrogen ratio may be 
varied over a wide range and that the 
ratio of 3, desired for ammonia syn- 
thesis, may be easily obtained. This 
should be confirmed experimentally. 


American Gas Journal, July 1951 
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Ross C. Cornish Ils Dead 


Ross C. Cornish, who was retired 
from business, died suddenly of a heart 
attack on June 21 in Oshkosh, Wisc. He 
was a former chairman of the technical 
section of the American Gas Associa- 
tion, and was instrumental in the con- 
struction of gas plants in Panama and 
Colon. 

In 1935 he was associated with W. E. 
Steinwedell in the laying of the natural 
gas pipe line to Minneapolis, and the 
conversion of plant and appliances to 
the new gas. 

During his career in the gas industry, 
Mr. Cornish was associated with these 
companies: Milwaukee Gas Light Co., 
American Gas Co. of Philadelphia, 
United Gas Improvement Co., Day & 
Zimmerman, Semet-Solvay Engineering 
Co., and the Gas Machinery Company, 
Cleveland. 


Cooper-Bessemer Promotes 


The promotion of I. W. Ferguson to 
manager, quality control, was recently 
announced by Dr. Hewitt A. Gehres, 
executive vice-president of the Cooper- 
Bessemer Corp. 

“The new post of manager, quality 
control, is an outgrowth in Cooper- 
Bessemer’s effort to improve manufac- 
turing precision,” explained Dr. Gehres. 
“Especially during a period of marked 
acceleration in production activity, as 
we are experiencing now, a carefully de- 
fined management authority of this kind 
will enable Cooper-Bessemer to main- 
tain uniform standards of manufactur- 
ing quality in its engine and compressor 
building plants. 

At the same time, E. C. Phelps has 
been elevated to assistant works man- 
ager, formerly held by Mr. Ferguson, 
according to P. R. Letz, Cooper-Bes- 
semer works manager. Harold Johnson 
now becomes factory superintendent 
and Harry Cecsarini, supervisor of the 
routing and estimating department. 


Index of Yields 
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did in years gone by. The insurance com- 
panies are drying up as a source of ready 
funds, due largely to the vagaries of the 
Federal government in its financial 
machinations. “We will have the money 
for good credit risks,” insurance com- 
pany sources told the writer some months 
ago, “but we will have to receive advance 
notice so that we can space our loans and 
allocate the amounts required.” 

Fulfillment of this prophecy is shown 
in the recent experience of one of the gas 
companies seeking money for expansion 
purposes. The sum will come initially 
from commercial banking sources, with 
the insurance company agreeing to “pick 
up the tab” for the loan about 18 months 
hence. 
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Incinerator Is Introduced 
By ABCo Corp. 





A new, commercial, air-cooled, auto- 
matic, gas-fired incinerator that con- 
sumes wet or dry garbage and waste 
material has been placed on the market 
by the ABCo Incinerator Corp. of 
Cleveland says Arthur Bethardy, presi- 
dent of the company and designer of 
the incinerator. 

The unit is of steel construction and 
takes little floor space when installed. 


“FLUSHALL” 
“SOLVALL” 
“SEALALL” 
“WETALL” 
“FOGALL H” 
“FOGALL C” 





A COMPLETE 
MAIN TREATMENT 
SERVICE 


Prepare for Natural Gas 


“IRON HYDROXIDE” — Purification 
Discuss your problems with our engineers 


GAS PURIFYING MATERIALS COMPANY, INC. 
3-15 26th Ave., Long Island City, N. Y. 


It consists of an airtight, heavy gauge, 
steel casing interlocked at four corners 
with upright steel posts. A three-fold 
insulation system that keeps the heat 
within the incinerator is accomplished 
by an insulating material within the 
case, a two inch circulating air space 
and a refractory lining that is two inches 
thick. 

A combination grate and burner as- 
sembly with a series of thirty-degree- 
angle openings produces a vertical jet 
flame that consumes wet or dry gar- 
bage, trash, rubbish, bones or anything 
that is burnable. The incinerator burns 
natural, manufactured, or mixed gases. 


Lubricated Plug Valve Manual 
Issued by Nordstrom 


A new manual with piping, wiring, 
mounting, and installation data for 
power operated Nordstrom lubricated 
plug valves has been issued by the 
Rockwell Manufacturing Co., Pitts- 
burgh. 

This bulletin is said to be the first 
complete compilation of technical data 
covering the use of pneumatic, hydrau- 
lic, and electric operators for lubricated 
plug valves. 

Included are piping diagrams, ar- 
rangements for both side and top 
mounted motor controls, closing speeds, 
wiring data, and photos of actual in- 
stallations. 


— Dust Removal 

— Liquid Phase Gum 
— Joint Sealing 

— Dust Laying 

— Hot Fogging 

— Cold Fogging 
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Cleaning Natural Gas 
(Continued from page 36) 
method should be tested as a means of 
controlling the dust problem that arose 
with the drying out of mains during the 
change-over to natural gas. The Blaw- 
Knox gas cleaner is a development of 
the oil scrubber to fit the needs of dust 
removal from the gas stream in distribu- 

tion mains. 
The advantages claimed for the Blaw- 
Knox cleaner are as follows: 


(1) Complete dust removal, regard- 
less of fineness or quantity. 

(2) Capable of continuous operation. 

(3) No accidental stoppage of gas 
flow. 

(4) Low upkeep cost. 

(5) Easy, simple maintenance. 

(6) Delivery of dry, clean gas. 


Description of Operation 

The cut-away view on page 35 shows 
the principle of operation of the cleaner. 
The dirty gas is allowed to expand in 
the shell of the cleaner before entering 
the contactor tubes in order to allow 
the heaviest dirt particles and such for- 
eign matter as welding scraps, rocks, etc. 
to drop out. The dirty gas is then in- 
timately contacted with oil in the con- 
tactor tubes. The expansion zone im- 
mediately above the tubes allows the 





major portion of oil and dirt to drop out 
of the gas and return to the bottom of 
the oil reservoir where the dirt particles 
settle to the bottom. The separation of 
the remaining oil and dirt from the gas 
is accomplished by means of a primary 
separator which takes out the major por- 
tion and a mist extractor which removes 
the final traces of oil mist. The oil re- 
moved from the gas in each of these 
separators is returned to the bottom of 
the cleaner to be again picked up by the 
gas in the contacting section. 

The liquid normally used in gas clean- 
ers is a good grade of scrubbing oil hav- 
ing the following approximate specifica- 
tions: 


(1) Initial boiling point 
Above 500° F. 
(2) Distillation end point 
Below 850°F. 
(3) Pour 
—30° F. to 0° F. 
(4) Viscosity 
100 seconds saybolt at 100° F. 
(5) Gravity 
23° 00 33° A.P.I. 


Installations may be made of either 
single or multiple unit settings. When 
two or more cleaners are to be operated 
in parallel, care should be taken in de- 
signing the piping to get as near equal 
gas distribution as possible. Detailed 


piping setups will be furnished by the 
manufacturer. The oil handling system 
should be designed to meet the needs of 
the particular installation. It should con- 
sist of equipment for settling the dirt 
out of the oil and for adding clean oil or 
new oil to the cleaners. With the installa- 
tion complete, one cleaner at a time 
should be filled with oil until the level 
is approximately even with the bottom 
of the tubes. After the gas cleaner has 
been filled with oil, it should be purged 
with gas to remove all air and then 
brought up to line pressure. With the in- 
let valve completely open, the outlet 
valve is opened slowly until it is wide 
open. Care should be taken to see that 
the cleaner is not given extreme over- 
load. If a by-pass valve has been pro- 
vided, it is recommended that this valve 
be left partially open until the cleaner 
is completely on stream. 

During the first few hours the cleaner 
is on stream, the scrubbing oil will ab- 
sorb the various gas components until 
an equilibrium is established. This ab- 
sorption is reflected in an expansion of 
oil volume, most of which will take 
place in the first hour. It is advisable to 
check the static oil level after the first 
fifteen minutes of operation, after the 
next half hour, and as often thereafter 
as necessary until the oil is certain to be 
at equilibrium with the gas. The amount 














“M-SCOPE Pipe Finder 


LIGHTWEIGHT MODEL 
One Man Operation On Every Application 





HIGHLY 
EFFICIENT 


IMMEDIATE 
SHIPMENT 


JOSEPH G. POLLARD CO., INC. 
Pipe Line Equipment 


New Hyde Park 


DESIGN 





Free 
Demonstration 
and 
Operating | 
Instructions | 


New York 











ENGINEERING - REPORTS - VALUATIONS 


Gas Construction & Service Co., Inc. 


Worth 2-5120 30 Vesey Street 


CONSTRUCTION 
CONVERSION 


@ Specialists in natural gas, 
manufactured gas, oil gas, 
L-P gas, gas transmission 
lines and distribution sys- 
tems. Expert witnesses. Re- 
ports on economics and 
for financing. Rate studies. 


@ Coal and coal carboniza- 
tion problems. 


@ Our trained and experi- 
enced crews are ready for 
immediate service in any 
section of the country, to 
convert systems from man- 
ufactured gas to either nat- 
ural gas or HiBtu oil gas. 


New York 7, N. Y. 
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of this expansion depends on the gas and 
oil compositions, the pressure, and the 
temperature. If the static oil level goes 
above the arrow on the side which indi- 
cates the proper working level, the excess 
oil should be drained out. After the 
static level has stopped rising, it should 
be brought to the arrow. This static level 
should be checked at least once a week 
and should not be allowed to drop more 
than four inches below the arrow. The 
procedure for checking the static oil 
level is to shut off the gas flow, open all 
three valves on the gauge glass assembly, 
and let the oil rise in the gauge glass 
until it assumes a steady level. Allow- 
ance for initial expansion of the oil due 
to absorption is necessary only when 
adding large volumes of oil, as when 
filling or changing oil. Experience will 
dictate how important this factor is in 
each installation. 

The operating oil level as shown by 
the gauge glass with the one quarter inch 
valve closed and the two gauge glass 
valves open shows the actual level of the 
oil when gas is passing through the 
cleaner. The operating level depends on 
the gas load as well as the amount of oil 
in the cleaner. It is useful for indicating 
the distribution of gas between cleaners 
in a parallel set-up, provided the cleaners 
have been filled to the same static level. 
It is also useful in a single cleaner instal- 





lation to show the amount of oil in the 
cleaner if calibrated at various flow 
rates. 

After a period of operating, depend- 
ing on the quantity of dirt being col- 
lected, the oil in the gas cleaner should 
be drained and allowed to settle at least 
two or three days to remove the dirt. 
There should be enough clean oil on 
hand to refill the cleaner immediately to 
prevent loss of service. In cases where 
the pipe lines have exceptionally high 
dust loadings, it may be necessary to 
drain and settle the oil as often as once 
a week; in other cases, it may not be 
necessary more than once a year. To de- 
termine when it is necessary to drain 
the oil, one may judge from its appear- 
ance in the gauge glass or by taking a 
sample of oil from the gauge glass and 
letting it settle in a glass jar. The oil in 
the gauge glass should be drained first 
to get a fresh sample of the circulating 
oil. 

To blow out the dirty oil, open the 
valve to the desired settling tank and 
then open the drain valve slowly. The 
gas pressure will force the dirty oil out 
of the cleaner. If an excessive amount of 
dirt has accumulated in the cleaner, it 
may be necessary to blow high pressure 
gas back through the drain line to loosen 
the caked mud around the drain line 
opening, or if this does not work, to vent 








For Water, Mercury, 
Oil or Glycerine 
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the cleaner, remove the clean-out cover 
and remove the accumulation with a 
shovel. It should be noted that the blow- 
down line opens from a point about two 
inches above the extreme bottom of the 
cleaner. After all oil and dirt are re- 
moved, the cleaner should be filled again 
to the proper level, with due regard for 
the initial absorption, and placed in op- 
eration again. 

The oil type gas scrubbers are rated 
such that oil losses are held within 
reasonably low limits. In determining 
the proper size scrubber to use, the 
gauge pressure and gas flow in cubic 
feet per hour must be estimated or 
known. Blaw-Knox gas cleaners are 
made in the following sizes, referring to 
diameter: 24”, 30”, 36”, 48”, 60”, and 
72”. In addition, there are two sizes 
classified as the “K Series Units”, that 
is the K15-600 and K26-600. These are 
A.S.M.E. code constructed for 600 
p.s.i. working pressure. The larger units 
are built for each particular job and may 
be obtained for maximum working 
pressures up to and beyond 1000 
pounds gauge, as may be desired. 

Selection of size should be based on 
the maximum peak hourly rate of gas 
passage, at the expected operating pres- 
sure. Where total gas through-put ex- 
ceeds the capacity of one unit, two or 
more units may be installed in parallel. 


Iron Sponge is a concentrated purifi- 
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Service Type 


Ideal for Serviceman’s Kit Heavy Duty Type 


For pressure or vacuum use. Made in all sizes and types. 
Service Type has unbreakable tubing and will stand abuse. 
Send for bulletin 3100M for complete data and prices. 


NORWALK VALVE COMPANY 
South Norwalk, Conn. 


Manufacturers of Norwalk-Connelly 
Regulators since 1878 
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cation material that operates with 
high efficiency at high or low pres- 
sures, has excellent capacity and 
activity, gives long service between 
foulings and is simply and quickly 
regenerated. This is why ‘Iron 
Sponge has been preferred for 
HS removal for over 75 years. 


CONNELLY Z 


3154 S. California Ave., Chicago 8, Ill. 
Elizabeth, N. J. © Los Angeles, Calif. 
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Independent Contractor 
(Continued from page 18) 
dangerously high that fastens negligence 
on the defendant (gas company)... . 
It is conceded that the defendant (gas 
company) had the right to place and 
maintain its gas line and shut-off box in 
the parkway, and that the plaintiff had 
the right to walk along or across the 
parkway. The point of dispute is whether 
defendant maintained its shut-off box in 
such a way as to constitute a dangerous 
obstruction to a pedestrian crossing the 
parkway. . .. Defendant (gas com- 


Ouick 
easy way 


TO MAKE GAS AND 
WATER CONNECTIONS 


FOR REFRIGERATORS, 
LAUNDRIES, WATER- 
HEATERS, EtG. 


Model ST— 
for pipe connections. 


Model CT—with flored 

joint for copper tubing. 

SKINNER-SEAL SADDLE TEE—for making 

gas and water connections. No pipe 

cutting or threading. Quick. Easy. Cuts 

costs. For gas refrigerators, home laun- 

dries, heaters, etc. Write for circular. 
Approved by Underwriters’ Laboratories, Inc. 


M.B.SKINNER CO. 








SOUTH BEND, 21, IND., U.S.A. 





pany) had the right to locate the shut-off 
box where it did, but in doing so it was 
required to use ordinary care to keep 
the sidewalk and parkway reasonably 
safe for travel.” 


$40,000 Damages Too High 


Occasionally a higher court will re- 
duce damages awarded by a jury. 

For example, in Checketts v. Covey 
Gas Co., 220 Pac. (2d) 682, it was 
shown that parents sued the gas com- 
pany to recover damages for the death 
of their son Gary (then in his ninth 
year) who was killed in a collision with 
a truck owned and operated in the busi- 
ness of the company. The testimony 
showed that the son had alighted from 
a school bus and as he attempted to cross 
the highway, he was struck by the truck. 
The jury returned a verdict against the 
company for $40,000.00. 

It is interesting to observe that the 
higher court held that the $40,000.00 
damage allowance was too high and 
said: 

“We are mindful of the rule that the 
amount of damages is primarily for the 
jury to determine, and that its verdict 
will not be disturbed except where abuse 
of its discretion clearly appears. . . . In 
this case we think the verdict excessive. 

. Accordingly the cause is remanded 
granting a new trial unless within 30 
days the plaintiffs file a written consent 
to the reduction of the verdict and ac- 
ceptance of judgment in the amount of 
$20,000.” 

For comparison, see the late case of 
Green, 48 Atl. (2d) 390. 

In this case the higher court approved 
a jury’s allowance of $85,000.00 dam- 
ages for injuries to an occupant of a 
passenger automobile caused by negli- 
gence of a truck driver. 


Driver Watches Girl in Shorts 
According to a recent higher court a 

driver of a truck who fails to carefully 

safeguard children is negligent, and the 


gas company is responsible for injuries. 

For illustration, in Georgia Gas Co. 
v. Fowler, 49 S. E. (2d) 550, the testi- 
mony showed facts, as follows: A boy 
named Fowler was injured when a motor 
truck owned by the gas company col- 
lided with another truck. Fowler was se- 
verely injured and sued the gas company 
for damages. 

During the trial two witnesses testi- 
fied that the driver of the gas truck was 
watching a woman dressed in shorts on 
the side of the street at the time of the 
accident, instead of looking out in front 
on the street where he was traveling. 

In view of this testimony the higher 
court held the gas company liable in 
$16,500 damages to Fowler. 

This court held that a truck driver 
who does not keep careful watch for 
children is negligent, and his employer 
is liable for resultant injuries. 


Cochran Appointed Supervisor 
Rocky Mountain Area 


C. R. Zeskey, Kansas City district 
sales manager for Rockwell Manufac- 
turing Co. has announced the appoint- 
ment of Orville Cochran as supervisor 
of gas products and Nordstrom valves 
in the Rocky Mountain area. 

Mr. Cochran has been affiliated with 
Rockwell for over twenty-five years. 


Blaw-Knox Expands Services 
In Tulsa Area 


Chemical Plants Division of Blaw- 
Knox Company has announced the ex- 
pansion of its operations at Tulsa, Okla- 
homa, to include complete plant engi- 
neering and construction services for 
the petroleum, gas, chemical, and proc- 
ess industries of the southwest. 

At the same time, the division an- 
nounced the appointment of Harold V. 
Williams, formerly of the Blaw-Knox 
Chicago office, as manager of the Tulsa 
office. Charles B. Barry was appointed 
chief engineer in charge of process de- 
sign and contract execution. 

As a result of the expansion, the 
Tulsa staff will include 50 engineers. 











CRUSE-KEMPER COMPANY 


AMBLER, PENNA. 


MORE THAN FORTY-EIGHT YEARS OF SOUND 
STEEL PLATE CONSTRUCTION 


GAS HOLDERS 


Gas Holder Repairs 


PURIFIERS 


Gas Holder Inspection 











American Gas Journal, July 1951 














J 








Mississippi River Asks FPC OK 
For More Lines in Texas 








Mississippi River Fuel Corp., St. 
Louis, has filed an application with the 
Federal Power Commission seeking au- 
thorization to construct additional nat- 
ural gas facilities, including approxi- 
mately 98 miles of feeder pipe line, in 
Louisiana and Texas to enable it to draw 
upon two additional sources of natural 
gas. 

The proposed 98-mile 18 and 16-inch 
feeder line would extend from the Cali- 
fornia Co. plant in Lincoln Parish, La., 
to Woodlawn gas field in Harrison 
County, Texas, with an 11-mile, 10-inch 
lateral running southerly to the Waskom 
field, also in Harrison County. 

Estimated cost is $5,135,000. 





Temporary Authorization Won 
For NY-Penna Line 


The Federal Power Commission has 
granted temporary authorization to New 
York State Natural Gas Corp., of New 
York City, for the construction and op- 
eration of a 39-mile natural gas pipe 
line in Pennsylvania and New York. 

The 20-inch line, which the company 
said will help it meet increasing demands 
of present customers, will extend from 
New York State Natural’s State Line 
compressing station in Potter County, 
Pa., to the boundary line between Liv- 
ingston and Monroe Counties, N. Y. The 
new line will parallel an existing line. 

Estimated cost of the construction is 
$2,093,700. 
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FOR SALE 
Surplus Meter Charts 


65,000 in original containers M-250-50 inch 
and 2507 pressure range 24 hour Wescott Orifice 
Meter Charts. Any reasonable offer will be con- 
sidered. South Penn Natural Gas Co., Union Trust 
Bldg., Parkersburg, W. Va. 


GAS ENGINEER 


For consulting organization in New York. Must 
be graduate engineer, be up to date technically, 
have 5 to 10 years experience preferably with 
natural gas operating utility, and be qualified to 
make economic, operating and planning analyses. 
Salary range in accordance with qualifications. 
Box 232, c/o American Gas Journal Inc., 205 E. 
42nd St., New York City 17, N. Y. 
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COAL AND COKE HANDLING 


Complete engineering and installation service for coal and coke 
handling, screening, crushing, skip hoists and storage bins, in- 
cluding alterations to existing conveying and screening plants. 
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HEWITT-ROBINS @ INCORPORATED 
157 Chambers Street New York 7, N.Y. 
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Robertshaw-Fulton Opens New West Coast Laboratory 


The West Coast Research and Devel- 
opment Laboratory of the Robertshaw- 
Fulton Controls Co. has moved its equip- 
ment to the new laboratory building 
recently completed near the Los Angeles 
International Airport. 

The initial building, containing over 
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September 
4-6 PCGA Convention, Fairmont Hotel, 
San Francisco. 


7 New Jersey Gas Association, Spring- 
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INDUSTRIAL GAS BOILERS 
1 H.P to 45 H-P. 
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P. M. LATTNER MFG. CO. 


CEDAR RAPIDS, IOWA 








12,000 square feet, is of modern fire- 
proof construction. Located on an acre 
of ground, the current facilities are so 
arranged as to permit future expansion 
to double the present floor area. 

The laboratory is specially equipped 
for basic research, as well as the devel- 
opment of all types of controls and de- 
vices. The individual sections devoted to 
research, development, drafting and 
testing, each have their separate loca- 
tions to facilitate holding conferences 
within each group. A centrally located 
library also serves as meeting room for 
staff conferences and seminars. 

The model shop is well equipped with 
every type of machine required for pre- 
cision model making. 

A modern test kitchen permits instal- 
lation and operation of various domestic 
appliances, together with their accesso- 
ries, under conditions duplicating actual 
use in the home. 

According to H. W. Geyer, director 
of the new laboratory, the staff is pres- 
ently being increased and wiil continue 
to grow in number, representing the ma- 
jor branches of engineering, the physical 
sciences, and the skilled crafts. 


New Aluminum Plant Orders 
Cooper-Bessemer Engines 


The Cooper-Bessemer Corp. has an- 
nounced it has received an engine con- 
tract to build 40 of its largest super- 
charged gas engines for Reynolds Metals 
new aluminum reduction plant to be lo- 
cated near Corpus Christi, Texas. This is 
the biggest single commercial engine or- 
der. ever to be received by this 118-year- 
old engine builder and calls for the fast 
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construction. Engine deliveries are to 
start in August and are to be completed 
by January of 1952, according to Stanley 
E. Johnson, Cooper-Bessemer’s vice-pres- 
ident and general sales manager. 

“The gas engines to be furnished by 
Cooper-Bessemer are to be supercharged 
and spark ignited, developing 3700 
horsepower at 327 rpm and at 135 
pounds bmep,” explained Mr. Johnson. 
Natural gas for fuel will be furnished 
from nearby independent fields. When 
the completed power plant is in full op- 
eration, natural gas will be drawn at the 
rate of 48 million cu. ft. a day. 
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THE GOODMAN STOPPER 

Now has the “Z” handle for easy manipula- 
tion. When locked in place it holds. Stopper 
cannot slip. Gas cannot pass. Adjusted in 30 
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tion equipment. 


Nearly a half century of service to the Gas Industry. 


Safety Gas Main Stopper Co. 
523 Atlantic Avenue, Brooklyn, 


ew York 








American Gas Journal, July 1951 











Wiggi 


installations 
in the 3 years 
P4111 4 -Welalaneteltieniielel 


Operates at pressures up to 20” of 
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